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Ix)w starting effort High speed — high temperature operation 

The New Mobiloil Aero "W” 


Special ''double-range” oil for temperatures below 32° F 

Two important qualities an oil must have for correct 
winter lubrication of aircraft engines: 

1. Perfect fluidity at winter temperatures — instant oil disiribu* 
tion at the moment of "contact.” 

2. Full body at winter operating temperatures — rich lubricating 
protection under heat and load conditions. 

The New Mobiloil Aero ”W” is unique among winter 
aviation oils. Its distinctive "double-range” character 
assures easy starting and immediate oil circulation in 
zero weather, plus rich, full-bodied lubrication at all 
winter operating temperatures. 

This new winter addition to the "Double-Range” line 
of Mobiloil Aero Oils is now on sale at established 
airports throughout the world. 

VACUUM OIL COMPANY 

the New 

Mobiloil 

AERO OILS 



'"'Double-Range” 




Ex-Cell-O is Prepared to Furnish 
Gears of Superior Accuracy 


The completion of the new Ex-Cell-O gear plant 
embracing the most modem and efficient of gear 
machinery and gear inspection equipment now 
brings “Ex-Cell-O precision” to this important 
branch of aircraft engine manufacture ! 

Due to their extreme lightness and the excessive 
loads which they must carry,aircraft gears require the 
utmost accuracy in heat-treating and fabrication— a 
degree of accuracy which Ex-Cell-O, by reason of 
experience and equipment — is prepared to furnish. 
All Ex-Cell-O aircraft engine parts are made to 
engine manufacturer's specifications. Send complete 
spedBcations and blue prints when requesting 
quotations. 


Ex-CeIl-0 also tnanu- 
/ortuTesEx-Ceil-ODriU 
Jig Bashings, the cck- 
bratcdEi-Cell-OGrind- 
ing Spindles and Diesel 
engine fuel pump parts, 
taoo OAKMAN BLVD. 

DETROIT 


Ex-Cell- O 



I VC raft c5" ^ool 

Corporation 
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at 

The St. Louis Show 
Feb. I5th to 23rd 

Section D. 

DEMONSTRATIONS 
of the Cardinal 
will be given daily 
at Lambert Field. 

Arrange to visit 
our 65*acre Plant 
while at the show. 



6S Le Blond, 

Approved Type CertiBcale No. 273 
S32S0 



Approved Type Certificate No. 277 
S41U0 



Le Blond, 90 

Approved Type Certificate No. 264 
$3750 


Fully Equipped 
Brakes 

Oildraulic Shocks 
Adjustable Stabilizer 
Shatterproof Glass 
Tachometer-Altimeter 
Air Speed Indicator 
Compass 
on all models 



St. ZiAVlis ^ir^r^ft ^Arp^rAti^n 

5t.£.nuis£ar£Ampany 
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^3rOUND crews hove 
supreme confidence in 
Skelly Aviation Products. Many 
mechanics drive to their work in 
cors which give better service 
because they are lubricated and 
fueled by Skelly. With on estab- 
lished faith in Skelly quality, these 
motorist-mechanics pour into the 
ships they service Skelly Aero- 
dynamic Gasoline and 
Skelly Airplane Oil, 
sharing the confi- 
dence of pilots who 

have tested these Aviation SoU» o.pt , 
products aloft. SKELLY OIL C O. ^ 

TULSA, OKLA 





Record Flight Service 



I N every outstanding American aero- 
nautical achievement since 1921, 
Thompson Valves have contributed 
importantly to motor elEciency and 
dependability. 

Unusual resistance to burning, bat- 
tering, warping, pitting and carbon 
accumulation, have established tliem 
as unquestioned leaders in the field. 
Today, they are installed as original 
equipment in 95 per cent of all American- 
built aero motors. 

THOMPSON PBODUCTS, INCORPORATED 
Cemrat Offias: Cleveland. Ohio, U. S. A. 
Foe<oria: Cleveland and Detroit 
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that’s what you get with every filling of 


PENNZOIL 


There is enough reserve mileage in every filling of 
Pennzoil to take you more than half way across 
the continent. Here are the figures: 

Ordinary oils muslbe drained at 15/K)urs. Pennzoilmay 
be used from 30 to 40 hours. In other words, Pennxoil 
gives you at least 15 extra hours with every filling. 

What does this reserve mileage mean? In the first 
place, it means reserve safety - — it guarantees you 
extra endurance in every emergency. 

In the second place, it means reserve power. The 
reason — Pennzoil resists continued heat and fric- 
tion — you’ll never know what giving her the 
gun means until you give your motor Pennzoil. 

Third, this reserve mileage stands for econ- 
omy — not only in the cost of the oil itself, but 
as insurance against high repair 

No wonder America’s greatest 
passenger lines specify Pennzoil for 


every plane. No wonder that operators who look 
at lubrication from a business standpoint choose 
Pennzoil. Pennzoil is made from 100% pure 
Pennsylvania crude — and nothing else. It is always 
uniform in quality because itis refined oniy by the 
famous Pennzoil process in the refineries of the 
Pennzoil Company — largest organization in the 
world operating exclusively on Pennsylvania crude. 

Use Pennzoil — and you’ll never worry about 
lubrication trouble again! 

THE PENNZOIL COMPANY, Oil City, Pa. 



OIL 


HIGHEST QUALITY PENNSYLVANIA OIL 
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PISTON RINGS 


AFTER the most gruelling tests, PeDWCK Piston 
,i\. Rings are today being specified by many of the 
nation's aeronautical engineers and have been adopted 
as Standard Equipment by leading engine builders. 
From the beginning they have been used by the Air 
Mail Division of the United States Post Office Depart- 
ment and are now used by many of the private 
contractors who have taken over this service. 
PEDRJCK Heat Shaped Rings are “Round"— and they 
"stay round" because they are set to tension by heat. 
They do not warp — lose tension or wear irregularly. 
That is why they assure “High Compression” at sus- 
tained “High Speeds." 

Write for the name of the nearest Distributor carrying 
a complete stock ol PEDRICK Oil Control and com- 
pression rings. 



tfke ROCKER ROX 

indicates A.RVA.XCED design 


The compensating rocker box used on the Axelson B type Motor maintains 
uniform valve clearance hot or cold. The valves ace set cold and cylinder 
growth, which occurs when the motor warms up, is counteracted by the hinged 
and spring steel supported rocker box. The dual ball bearing rocker arms have 
positive Zerk lubrication. 



Our new Catalog, describing the Axelson Type B 
150 h.p. Engine gives interesting information on 
the most advanced engine design. 

Approved Type Certificate 16. 

Axelson Aitcraft Engine Co. 

Factory and Gameral Offices 

Corner Randolph St. and Boyle Ave., 
los Angeles, California 

(P, O. Box 337) 

AXELSON 
(A^rplave ENGINES 
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Cutting Production Costs 

for the 

Entire Industry 



AlmxdtProclucts 

CO R-T O RATI O N 
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UNIFORM 
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CO-VE-CO PLYWOODS 


E very square inrh of CO-VE-CO Aircraft Plywood 
is uniform in quality, in cellular structure an<l in 
composite strength! It is manufactured, as well, to 
exact uniform thickness. .. CO-VE-CO uniformity is 
achieved by an exclusive method of manufacture that 
precision-peels veneer from logs in their natural slate 
as they come from the forest. Under the CO-VE-CO 
process steaming or cooking to soften woods for peel- 
ing is unnecessary. Every fibre is intact; none are 
bursted; cells are not ruptured. Every square inrh of 
CO-VE-CO veneer retains the mighty strength en- 


dowed hy nature through centuries of growth . . . 
Secure this uniformity for your 1930 production! 
CO-VE-CO Aircraft Plywoods, manufactured from 
Port Orford Cedar or Selected Sitka Spruce hring 
atkied structural strength to your aircraft. Sheets of 
standard sixes and thicknesses arc slocketl for imme- 
diate delivery. Or if you prefer, communicate with 
our Sales Representatives for information on how 
CO-VE-CO Aircraft Plywoods may be manufactured 
to your own specifications for sheet sizes and accu- 
rate thicknesses. 


PORT ORFORD CED.\R PRODUCTS COMPANY 


.Southern Cali/omia 
CALIF. PANEL & VENEER CO. 
955 S. Alsmeds Street 
Lm Angeles 


Marshfield, Ore| 


Exetiuite Sale> Repreienlalltat 

DANT & RL’SSELU INC. 

Portland, Oreeoo 


Northern California 
B. B. MARIS PANEL CO. 
735 Third Street 
San Francuro 



AVIATION 

Febniary IS. 1930 


points<)Warner 

SUPERIORITY 


1 THRUST BEARING poiitively clomped between 
steel surfoces insuring permonent adjustment 
of crank shoft end ploy. 


2 


MAIN BEARINGS ore boll bearings tightly 
clamped against crank cheeks eliminating 
overhung crank loads. Bearings are supported 
in crank cose by line ground steel sleeves. 


3 COUNTER WEIGHTS straddle fitted ond cross 
bolted to cronk cheeks in a monner which 
effectually and sofely absorbs torque impulses 
ond centrifugol force. 

SPARK PLUGS set in bronze inserts and so 
placed as to cause ropid and complete com- 
bustion of the gases and eliminote spork plug 
fouling, 

5 ROCKER ARM ROLLER eliminates side thrust 
when transmitting motion to volve. Insures 
long life to volve guides. 


6 ROCKER ARM, boll beoring mounted. Bearings 
sealed to retain lubricontand prevent corrosion. 


7 PUSH ROD SOCKET in rear end of rocker 
arm receives lubrication outomoticolly when 
lubricoting rocker orm bearings. 

8 PUSH RODS*— enclosed by tube providing 
complete protection from dust and insuring ade- 
quate retention of lubricant at pushrod boll ends. 

Q CAM FOLLOWER GUIDES— supported through- 

^ out entire length by being set in reomed bosses, 
obsolutely preventing destructive side motion. 


11 

12 

13 

14 

15 

16 

17 

18 
19 


REPLACEABLE BRONZE BUSHINGS oreprovided 
for every revolving shoft not supported by o 
ball-bearing. All pressure lubricated. This 
makes for ease of replacement and prevents 
ony damoge to the expensive main castings. 
MAGNETO DRIVES*— Boll Bearing mounted and 
fitted with shock-absorbing flexible drive, pro- 
vided with Vernier adjustment, insuring perfect 
alignment and close synchronlzotion of 
magnetos. 

OIL PRESSURE PASSAGES — are all internal, 
contained within engine ports, eliminating 
exterior pressure lines, 

OIL PUMP — Pressure and Suction Pumps tan- 
dem-orranged in one unit ond carefully fitted 
to insure maximum capacity. Can be easily 
removed from exterior of engine as a unit. 
OIL SCREEN— On discharge side of pressure 
pump affording protection from dirt and insur- 
ing proper oil flow at low oil temperotures. 
RELIEF VALVE— Simple in design. Acces- 
sible for cleaning and impossible to improperly 
odfust. 

VALVE TIMING — Obtained by Vernier adjust- 
ment and mointoined by positive bolt drive. 
CRANK CASE SCREEN— Located in oil sump 
prevents possible damoge to scavenger pump, 
A^STER ROD BEARING — Full force lubrlcoted 
through hollow crankshoft ond assisted by cen- 
trifugal force, which force also serves to 
deposit foreign substances in special oluminum 
trop insuring cleon oil ot oil limes to thebeoring. 


10J 


large babbitt lined bearing. Adequoteiy lubri- 
coted insuring permonent adjustment for life 
of engine. 


20 

21 


KNUCKLE PINS- Full force feed lubrlcoted 
from master rod bearing. 

CRANK SHAFT— Generous cross section oreos 
with bearings close to crank cheeks reducing 
stresses to a minimum ond eliminating fotigue. 


Warner ycarsf tNoi n es 
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nothing prettier ever flew! 


pEARN hou; to driue luith a 
=4^ trucli? Houi aisurd' Whnt 
you toant is today's smartest 
TOodsteT— /ull o/ and jxnoer 
and fight and go.' Something 
that ]um{is when you touch 
the occeleTatoT— something 
dashing and sjiirited— alive. 


W HEN you ciirab into a Great Lakes Trainer for your 
first trip aloft, you know you're in an airplane! Give 'er 
the gun; roar away to a zooming take-ofl! Touch the joystick for 
a bank — there’s almost human coordination between rudder and 
ailerons. Throttle 'er down for a slow, smooth, three-point land- 
ing. Boy.l — that’s Life for you! 

Leam your flying where they teach you in a Great Lakes Trainer 
and you’ll never have to apologize for your school or your ship. Even 
if you start in something else, you owe it to yourself to complete 
your course in a Great Lakes ship. The Trainer is just about the 
neatest trick you ever cocked an eye over. Graceful. Fast. Rugged. 
And good looking as the girl in that blue roadster yesterday. 
Motor? An American Cirrus that roars an indication of its 
mighty power every time you open the throttle. Safe? — well, it’s 
engineered to the strictest specifications — built by men who are 
fliers and know flying. 

As a matter of fact, if you really want to Uam about the air and 
the thrill of flying, the Great Lakes Trainer will teach you. 
Write for our new illustrated book, “Learning to Fly.” It’s free! 



GREAT LAKES 

CORPORATION 



AIRCRAFT 

CLEVELAND 


Manu/< 


:d under U. S. Dipartmtni of Cc 


Approved Type Certificate Number 228 



GREAT LAKES 

MmMiflaid 

AIRCRAFT FINISHES 




The Great Lakes Sport Trainer is beautified and pro- 
tected throughout with Bcrryloid Aircraft Finishes. 
International orange and black, colors of the Cardi- 
nal, emphasize the trim lines of the ship illustrated. 




. AERONAUTICAL ■ CHAMBER • OF - COMMERCE 



SHES 



A C O M P L 





Why YOU should 


CURTISS."TANAGER” 

Wintter of $100,000 Guggenheim International Safety Competition 


First Successful Heavier-than-Air Cross Country Flight 
by WRIGHT BI-PLANE 1909 


AVIATION 2! 

enter AVIATION 

the Curtiss -Wright Way 

Curtiss-Wriglit <leveIopment8 and achievements are today bringing 
the air mastery of tlie world to America. 

This leadership was most clearly demonstrated when the Curtiss- 
"Tuiiager” won the 8100,000 Guggenheim award as the world’s 
safest plane. This brilliant victory in international competition not 
oul)' proves the ability and soundness of Curtiss-Wright engineer- 
ing, but also inaugurates a new era of safety in the air. ''A plane 
that (he lay pilot could fly with satisfaction, security, eflicieucy and 



CURTISS-WRIGHT FLYING SERVICE 


MAIL 

THIS 

tUKTlSS-VRICHT rLVIHC &EBVICK 




COUPON 

-.l-nuM-p ,, .a, 




TODA'\’ 

□ ncp„>,..w. 

,,, s... 
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ns Standard equipment 


Mobawk — the well known light, low winged monoplane 
has adopted the well known HejrwoodStarteraa standard 
equipment on all ships. 

The selection of Heywood hy Mohawk is in line with this 
company’s rigid policy of choosing only the most depend* 
able equipment on the market. 

The Heywood Injection Starter has gained its splendid 
reputation because it starts instantly under all conditions 
— is light in weight — has few moving parts and is as 
simple in operation as in design. 

There should be a Heywood on your ship. Send for 
complete details. 

SKY SPECIALTIES CORPORATION 

36S1 Hart Avenue - - Detroit, Michigan 


STAB^— ER 

heyW^ood 


MOHAWK 

adopts 


HlV?' 




STARTER 



M aking three trips FOUR TIMES ability as flying ma- 

a day each way chines and because 

between Detroit and AROUND THE WORLD of their exeelient 

Cleveland* the Key* records made in all 


stone-Loening Air Yachts of the Thompson 
Aeronautical Corporation flew 97, 191 miles 
in seven months of last year— equivalent to 
four times around the equator. 

With the waterfront bases of T. A.C. but 
16 minutes from the business centers of 
both cities, passengers leave one and are 
in the heart of the other . . . lOO miles dis- 
tant ... in a scant hour and a quarter. Small 
wonder that T. A C. carried a full comple- 
ment of passengers on a high percentage 
of the 972 trips made during 1929. 

In the November issue of Aeronautics, Mr. 
Richard <Tex> Marshall, V.-P. and General 
Manager of T. A.C., said, “We decided to use 
Keystone-Loening Amphibians because we 
had faith in their sturdiness, their all-around 


kinds of service.” This choice was amply 
justified by the results T. AC. obtained from 
these machines in actual service. 

Keystone-Loening Amphibians are making 
profits possible for leading air-transport 
tines such as Pan-American Airways, West- 
ern Air Express, Curtiss-Wright Flying Ser- 
vice, American Air Express and many others. 
Full particulars showing the distinct advan- 
tages of the Air Yacht over other types of 
equipment gladly furnished on request. 

fitoBpal^niSert MS U. P. 100 !H. P. IL Cruuing 

Keystone Aircraft Corporation 

CURTISS-WRIGHT CORPORATION 




M ore welds were mode with 
Oxweld No. 1 High Test 
1 Welding Rodduringi 939 than 
during the preceding four yeors com- 
bined. This phenomenal rise indicates 
its general recognition and accept- 
ance by Engineering ond Industry. 

The reasons— 

It has proved uniformlydependable. 

It is made to rigid manufacturing 
specifications. 

Each lot is checked by actual weld- 
ing tests. 

It assures approximately 30 per 
cent, greater tensile strength than 
mild steel rod. 

If you are not already using 
this rodit mil pay you to try it 

OXWELD ACETYLENE COMPANY 

New vow QH3 CHICAGO 

Carttide ond Carbon Bldg. Corbido ond Corbon Bldg. 

SAN reANCISCO, Adam GronI Building 

STOCKS IN CITIES 

IN CANADA. Dominion Oxygon Co.. Lid., Toronto 
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Profitable links 

in Air Transportation 


T here is one sure way to gain better than usual 
profits from air tratisportation. Put your business 
on a basis of safety, speed and comfort at low operating 
cost— with TRAV'EL AIR Six-place Cabin Monoplanes ! 

Throughout America there is a need for tributary air 
lines, to fill in the gaps between off-main-line cities and 
important airports on cross-continent routes. Passengers 
will patronize a feeder lice chat takes them direct to a 
connecting airport without the delay of transfer from 
train or motor bus, and long-distance travellers like to 
continue their journey by air from division point to 
destination. Such ait travel truly saves time. 

Passenger confidence is 
won and held by TRAVEL 
AIR. Its luxurious interior 
provides comfort and re- 
laxation — tiding pleasure 
char makes boosters and 
brings repeat business. 

From the operator’s an- 
gle, TRAVEL AIR Six- 
place Cabin Monoplane is 
an ideal ship. It is ex- 
tremely versatile — inlocal 



line passenger and express service, in charter for business 
or pleasure crips, or as a reliable means of transporta- 
tion for emergency when speed is especially important. 

On every good point you can think of — handsome ap- 
pearance — inherent safety — easy handling — all-weather 
efficiency — speed that assures low passenger-mile costs — 
TRAVEL AIR has demonstrated its superiority. 

Write straight to headquarters for full information on 
TRAVELAIRmonoplanesfor transport service anddetailed 
statements of costs in actual operation. Address Dept. T-73. 

TRAVEL AIR COMPANY 
Division of CURTISS-WRIGHT 
Sales Offices: 27 West 57th Street, New York 



See Travel Air is ihi 
Cstrria - Wright Exhibit 

Ainraft Expuitln, 
St. Lettit 

February IStb to 23rd. 



A PLANE FOfL EVERY PURPOSE 


mvEL-m^ 
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eyes turn to 
the sky, minds turn to 
Continental, for it is 
here that the finest developments in aircraft engines are 
being created — in the vast plants and laboratories that 
have served so many users of gasoline power for 29 years. 

CONTINENTAL AIRCRAFT ENGINE CO. 

General Office ond Factory: Detroit, Michigan 

rantinental Fnaines 

Drawing upon the facilities and experience of the greet* 
est engine builder in the world. Continental is uniquely 
enobled to counsel with the trade in the design and 
production of engines to fit individuol requirements. 
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EDO 


THANKS 


THE AIRCRAFT MANUFACTURERS 



W ITHOUT the helpful cooperation of the foremost aircraft manufacturers, EDO could hardly have 
won its justly deserved position as the world's leading maker of civil aircraft floats. It is working 
hand-in-hand with the nation's greatest aeronautical engineering staffs that has enabled EDO designers 
and craftsmen to produce float installations that are scienlificaliy correct in design and performonce. 

To these aircraft manufacturers EDO is grateful, and pledges itself to continue to produce floats os 
efficient, os durable and as trouble-free — just os perfect as modern aeronautical science can make them. 

EDO Floats are now available in 11 standardized models suitable for land plones up to 8250 lbs. 
gross load, in accordance with U. S. Department of Commerce regulations. Already more than 40 
distinct types of land planes hove been EDO-equipped— with complete float installations interchange- 
able with the wheel landing gear. All of the planes shown on this page have been granted licenses 
os EDO-equipped seoplones. 



iKkknd 'V<so” Ryon "S-s” (raval Air "SA— 6000” Cuitlu Rsbln— CMIangar Molor SHntan "SM-HP* 

and WriBbI J-S l6s 

EDO invites the cooperation of other aircraft manufocturers— and extends to them the facilities 
and benefits of years of experience devoted solely to the design and manufacture of floats and their 
attaching gear. EDO is prepared to develop and furnish complete float installations for any land plane 
and assures these manufacturers and their distributors unbiased protection and cooperation in developing 
o seoplone morket for their machines. 

The tested EDO Sales Plan has proved a wonderful profit-builder— and enables manufacturers 
and dealers to cosh in on the tremendous and ever-growing demand for convertible— lond or sea- 
planes. For particulars about EDO floats, and details of the EDO Sales 'Plan, address EDO Aircraft 
Corp., 600 Second Street, College Point, L. I. 
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With infinite Care 


Skill 


< < < 


OoOD airplane ateels cannot be aup> 
plied from slock. Rather, they must 
be specially developed, and manufactured 
with infinite care and skill, in accordance 
with the exact nature of the task involved. 
Throughout the special department which 
Bethlehem devotes to the manufacture of 
“Airplane Quality" Steels and Forgings 
this principle is held as fundamental. It 
is a governing factor in Bethlehem's suc- 
cess in meeting the requirements of the 


Bethlehem’s experience in developing and 
manufacinring steels and fotgings for 
builders of aircraft engines dales from 
the beginning of the aeronautical industry. 
Many of the greatest flights in the history 
of aviation were made by planes with 
Bethlehem “Airplane Quality" Steels and 
Forgings in vital parts of their engines. 


To the aircraft engine builder, Bethlehem 
offers steels of proved reliability — plus 
the services of an organization that is 
fully equipped and eager to cooperate 
with him, and in position to draw on a 
vast reservoir of experience in the devel- 
opment and manufacture of “Airplane 
Quality" Steels and Forgings. 


> > 


Make it a point to see (he Bethlehem Fxhibil at 
the Inierruttional Aircraft Exposition, St, Louit, 
February 15-23, booths 61 and 62. 

BETHLFHEM STEEL COMPANY. General Offen: BelhUhem, Pa. 


BETHLEHEM 

"AIRPLANE QUALITY” STEELS and FORGINGS 
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Only two 


out of 1730 prospects were "too busy” 
to see this flying representative ! 



A NSW product to sell . . . 
the largest and most up- 
to-date hotel in New York City, Hun- 
dreds of prospects to be seen . , . located 
in 60 cities in every part of the country. 
Only one man available . . . and a iy,ooo 
mile trip to be made in do daysl 

Obviously older transportation 
methods — the railroad or automobile — 
were far too slow. There was only one 
way to cover the ground, and that was 
to leave it. ACurtiss Robin was chosen. 
The trip was made — through sun and 
rain, storm and cold — without a hitch. 

This was a carefully planned sales 
campaign. Letters were written toleading 
bankers,deparcmenCstores,tiavcIagendes 
and hotel managers — 1730 in alL They 
were told when Mr.H.Stevens, Assistant 
ManageroftheNewYorkerHotel. would 
be in their city. Only two of the 1730 
prospects Were "too busy” to see the 
man who had such an important message 
that he flew all the way from New York 
to deliver it. Even if these personal call* 



had not been taade, this "flying” trip 
would have paid for itself three times 
over in publicity values alone! 

An unusual case? Not at all. Large 
enterprises now regard the airplane 


the nearest thing to having a man in 
two places at the same time. And 
every day more and more sales man- 
agers are turning to the Curtiss 
Robin for those important "flying” 
trips that must be made. 

With more than 40 atrategically- 


locatedairpoitsoftheCurtiss-WT^ht 
Flying Service, and distributors prac- 
tically everywhere, the reliable ser- 
vice that keeps planes in perfect 
condition — by Curtiss-trained me- 
chanicians — is never more than an 
hour or two away. 

There's a deflnice need for a Cur- 
tiss Robin in every line of business 
— ways in which it m^ht be used to 
increase sales and profits. For partic- 
ulars as to bow a Robin might best 
serve you, address Dept, R‘73. 


CURTISS-ROBERTSON AIRPLANE MFC. CO. 

Division 0 / CURTISS-WRIGHT CORPORATION 
Sales Offices: 27 West 57ch Scceec, New York City 

CURTISS ROBIN 



draining 






CONFIDENCE 


BUILT ON 


Constructive principles 


You can do busines* with confidence when 
you buy of the General Electric Supply 
Corporation. 

Our prices are definitely eatabliabed. 

Our merchandise is of sound design, ma* 
terial and construction. 

Our salesmen are helpful counselors. 
The product and service that we offer make 
buying a profitable ac- 
tion on your part. 

The reputation of Gen- 
eral Electric products 
becomes daily more and 
more enviable. A bil- 
lion advertisements 
feature them each year 


— the public accepts them ever more 
readily — a majority of the American 
people already own and use equipment 
bearing die familiar G-E monogram. 

The General Electric Supply Corporation 
supports the General Electric policy of 
constructive development for the industry 
and for the public it serves. With any one 
of our 81 Houses, you can do business 
with confidence. If you 
have an electrical need 



better tiuselectncalnoedt of Anu 


Join us in the General 
Electric Hour, broadcast 
every Saturday night at 
9 p-m. Eastern Standard 
Time over a nation-wide 
■ N. B. C. network. 


GENERAL^ ELECTRIC 

SUPPLY CORPORATION 


HIDGEPOHT, CONNECTICUT 


GENERAL OFFICES 
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Call to mind every fea- 
ture of design, construc- 
tion and performance 
that you ever visioned 
as the ideal training 
plane. You'll find them 
all to perfecrion in the 


for schools.. 

D. H. GYPSY MOTH 


Instruction's Greatest Ally — Ambition's Kindest Friend 



T rim of line, sturdy of construction, 
powered with the relioble Wright- 
Gypsy engine, tested ond found true 
in more then 10,000,000 miles of hying 
underevery condition and circumstance. 
Moth planes are ideal for quick, sate, 
thorough training service. 

Among the outstanding features of 
the Moth ore — oero-dynemte stability 
so complete that the ship procticolly 
flys itself — extreme immunity to stalls 
through Hondley-Page slotted wings 
and D. H. differential ailerons — gen- 
erous control surfoces, harmonized to 
give instant, easy and smooth response 
to the pilot's touch — steel-tube fuselage 
and wide, split-axle undercarriage to 
withstand the severe shocks of inex- 
perienced landings — structurol foetors 
of safety for above strains ofthe most 
extreme ocrobotic flying — telephone 
system to permit normal voice In con- 
versation or instruction. The Moth 
possesses many other extroordinory 
refinements that hove received the ap- 
proval of famous engineers and pilots. 



In a business era when economy is 
counted os profit, the Moth affords re- 
morkobly low cost of operotion. The 
gasoline consumprion opproximotesIS- 
20 miles to the gallon — about equal 
to thot of the average automobile; oil 
consumption correspondingly small. 

Rugged structural strength of plane 
and efficient simplicity of engine brings 
a vrelcome freedom from constant re- 
pairs and replocements. 

These ore focts, There ore ethers thot 
will interest you os greatly. Write today 
ferGypsyMoth records of achievement, 
stotemenlof performonee.flgures of oc- 
tuol operating cost, Address Dept.M-73, 

MOTH AIRCRAFT CORPORATION 

OUliian »r CU RTISS-WdlGHT 



PNgf^^OTH 
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1930 - - 


and what of the 
Future - 


Possibly Dot in 1930 but reasoaably soon ‘^Travel by Air” 
will be one of the customary means of transportation. 

Mail development already is great — Expressage is next in 
order. These will be followed by Air Travel as a matter 
of course. 

The busy man, by use of Aeroplanes, can accomplish four 
times as much in getting about the World as he can now 
by other means at hand, fine though they are. Air Travel- 
ing does not displace other lines of transportation. It adds 
a new field of untold possibilities. Few in the Aviation 
Industry are competent to picture its future. 

THIS COMPANY LOOKS FORWARD WITH CONFI- 
DENCE TO 1930. The record established in 1928 and 
1929 will probably be maintained. 


The other lines of industry served, and there are many, 
show great promise of stUl further development. New 
lines are waiting to be served. 


We have established ourselves in International trade. 


S. L. GABEL, Preiident 

Summerill Tubing Company 

BRIDGEPORT, PENNA. 



u 9t. L.OUIB anow 

Booths 143-144 


TUBING bu SUMMERILL 



SINCE 1899 
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MONOPLANE 

Manufactured at Fairfax Field under 
Approved Type Certificate No. 259 


When You’re Flying 
for Pleasure — 


Sit Side-by-Side in 
an Inland Sport.^ 


C OMPARING pioneer automobiles with today’s 
cars, an outstanding difference is the degree 
of comfort afforded driver and passenger. Similarly, 
the Inland Sport brings greater comfort and plea- 
sure to flying. The side-by-side seating arrange- 
ment in a roomy cockpit makes the Inland Sport 
“tomorrow's plane today.” 

Pilot and passenger can talk face-to-face in ordi- 
nary tones, even while flying at high speed. They 
can discuss theit maps, consult one another about 
landmarks, point out the “sights” en route, con- 
verse as they would in a motor car. Sport flying 
thus becomes as pleasant, as chummy and as inti- 
mate as motoring in a sleek sport roadster— plus 
all the thrills of the airl 

The Inland Sport is built for air-minded sports- 
men . . . for you ex-service flyers who still hanker 
for the feel of a stick... for useby ownet-pilots in 
business . . . and for schools. This high-wing, two- 
seatet ship is the ideal training 'plane because of 
its side-by-side seating arrangement. 

Sturdily built, the Inland Sport has the strength 
and ruggedness to withstand hard usage. It is eco- 
nomical to own . ..economical to operate. Powered 
with a LeBlond 60 or Warner Scarab engine, this 
small, low-price sport 'plane has few equals in 
refinement of design, beauty of line and color, 
performance and reliability. 

Further details gladly sent on request. 



AlCOA ALUMINUM 




THE ONE METAL THAT FLIES BEST 



FOR OVER 400 HOURS AN ALCOA ALUMINUM 
PROPELLER KEPT A CURTISS-ROBIN ALOFT 


Droning through the Missouri sky for 
over 400 hours, the Cuaiss-Robin world 
endurance record-holder was held aloft 
by an Alcoa Aluminum propeller. More 
than two weeks of continuous whirl- 
ing, without a sign of strain, is unique 
tribute to the fatigue life of Alcoa Alumi- 
num. 

In propellers forged of Alcoa Aluminum 
great strength is combined with extreme 
lightness. Although the Alloys of Alcoa 


Aluminum weigh but 1 3 as much as old- 
fashioned metals, when heat treated they 
attain a tensile strength equal to many 
heavy commercial steels — J5,ooo pounds 
per square inch minimum. 

More than 60 parts for airplanes are now 
being forged of Alcoa Aluminum. They are 
highly resistant tocorrosion.Theyare tough. 
They arc easy and cheap to machine- They 
take a high polish, which often saves ex- 
pensive plating. 


the One MeuI that Fliei Deit. 


Our nearest office will gladly send a representative to explain exactly how Alcoa Aluminum can 
be used to meet your construction problems. He will be a technical man, competent to assist in 
solving metallurgical problems. ALUMINUM COMPANY 0/ AMERICA; i4S201iv«r Building. Pittsburgh, 
PENNSYLVANIA. Offices in ly Principal American Cities, 
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Y)oing 5 
things better 


The Five Factors that won for WACO the last 
two National Air Tours are responsible for 
WACO popularity and sales 


B y consistently doinp Brc 
things bettor than any 
•ithcr Amoricatt airplane, 
WACO won two successive 
National Air Tours ... in 
1928 and 1929 ... by com- 

Last October, WACO was 
iiw'ardcd the highest Figure 
of Merit” as a result of the 
formula tests which decided 
the all-'rouiid performance 
of each competing plane. 

This formula, agreed upon 
by the Contest Committee of 
the National Aeronautic .4s- 

impartial to all entries, is 
made up of the following hve 

I. Us^ul Load: The greater 
the useful load a ship can 
carry, the higher its figure 
of merit becomes . . . for 
obvious reasons. 

2. Speed: The faster a ship 


cun travel with full load, the 
higher its figure of merit . . . 
because its practical utility 
is thereby improved. 

3. L,:ndingTime:'Theshorl- 

er the distance in which a 
shipconies to a dead stop, the 
higher its figureof merit.. .be- 
cause its capability in emer- 
gency landings is greater. 

4. Take-QffTime:Theqttick‘ 
er a ship leaves the ground, 
the higher its figure of merit 
...because of its greater abili- 
ty to get out of small fields. 

5. Potcer; The less power a 
ship requires to do all these 
things, the higher its figure 
of merit . . . because its oper- 
ation is more economical. 
These five factors by which 
a ship is judged are directly 
responsible for WACO popu- 
larity and sales. Today, more 
WACOS are in commercial 
service than any other make! 



The winning WACO’s official 
figures in the 1929 Ford Tour 


THE WACO AIRCRAFT COMPANY, Troy, Ohio 


“Ask any Pilot” 


y the ' 


right 


performed the pick of the nation's airplanes, 
regardlessof size, type, or price. Byitsmsgni- 
ficeut performance throtighout the Tour . . . 
Us perfect score for every one of the 32 laps, 
lolBling S,01T miles ... the WACO ''223” has 
proved its right to rauk with the greatest 
airplanes ever built. 
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ACCLAIMED! 

The Greatest 
Aerial 
Life Saving 
Devices 
In the World 


From all over the country Byers have written us 
faying they believe the Floyd Smith Safety Chute 
and Seat the grenteet iinil most practical Aerial 
Life Saving devices in the world today. Not just 
another ehute, but an entirely new departure in 
parachute construction, eliminating all “If’s” and 
■‘perhaps’ ” and developed by the Daddy of 
Parachutes from years of experience, to meet 
modern flying conditions. 

THE MANUALLY OPERATED PACK 

Smnller, lifiiler, more compact— no flaps— no clnBlic 

band! no frail wire pilot — no vital pan» exposed — nothing 

10 get onl of order, it it simplicity ilaelf. A single cable 

as pilot and instantly the main chute falossomsi not a 
chance of blanketing under any circumstance. 


High grade dealers 
schools and oper 
ators tcill be inter 
ested in our exclii 


THE SAFETY SEAT 


sive sales franchise 


This is the iirst practical life saving device for transport 
and cabin planes. A comfortable upholstered seat in 



Write today for in- 
formation and Ulus- 
I rated booklet 

“COMING DOWN”. 


\ 


Manufactured by 

S WITUK MAIVUFACTIJRING CO. 

TRENTON NEW JERSEY 
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Wright Gypsy Motor 


Cheney Cast Cylinder barrel 
used in the Wright Gypsy. 



Well organized manufacturing 
calls for specialized knowledge in 

the production of parts of the prod- 
uct manufactured. 

The casting of the airplane motor 
cylinder is a highly specialized un- 
dertaking not only in casting meth- 
ods but also in metallurgic research. 

Cheney Cast Cylinders are made 
of properly alloyed nickel-iron hav- 


ing a finer grain, a uniform and im- 
proved hardness, free from carbide 
hard spots. We can furnish cast- 
ings in the rough, or machined cyl- 
inders ready Cor assembly, direct 
from your blue prints. 

Our twenty-five years’ experi- 
ence in the making of air-cooled 
cylinders is available to any respon- 
sible motor manufacturer. 




utiil Sffti 

MANLIUS.N.y 


CHENEY - CAST - 

High Sh'engfh -~- 


CYEINDERS 

Lorr C.osi' 
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Again Verville Displays Greater 
Refi nement in Desig n 
and Appointment 


The Verville for 1930 is truly the "limousine of the Air." Unquestion- 
obly the finest engineered, richest oppointed, most beoutifully finished 
pirplpne the Industry has yet produced, the Verville instantly Inspires a 
pride of ownership In Pll who demand the fullest measure of safety, 
comfort, ond convenience for their guests. To discriminating sportsmen 
who oppreclote luxury, distinctiveness and fine craftsmanship, the Ver- 
ville reveals a new mode of alrcroft no less beautiful In line and ap- 
pointment than the finer motor vehicles of today. You ore cordially 
Invited to Inspect this moslerpiaco of a world foraous designer at the 
Internotlonol Aircraft Exposition, St. louis, February 15th to 03rd •— 
or wnte for lltuslrcted booklet. 


VERVILLE AIRCRAFT COMPANY 

DETROIT, MICHIGAN 
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PROOF 

Foolproofness in. a plane depends 
on materials as well as design. 

The winner of the recent 
Guggenheim international safe air- 
craft competition — the Curtiss 
Tanager — is an exclusive user of 
HASKELITE, the blood-albumin 
plywood. Engineering data on 
this outstanding material sent 
on request. 

HASKELITE 

MANUFACTURING CORPORATION 
120 South LaSalle St., Chicago, 111. 






Booth 202. International Aircraft Exposition, St. Louis 



Speed - Safety - Comfort - Economy 
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Landing 
on a New 
Tarmac 
Runway 
Surface 




Hours and 
40 Minutes 

AFTER IT WAS FINISHED 

Tarmac's function is to keep airports in operation as 
continuously as possible ... to make them provide service 
and produce revenue, in spite of weather, climate and 
conditions of the ground. 


True to that mission, Tarmac does not interfere with the 
operation of the airport even during the construction of 
the runways. 

The illustration shows a section of runway surface at 
Bettis Field (Curtiss-Wright) near Pittsburgh, with a 
plane landing almost immediately after the workmen had 
finished the job. 


Tarmac airport surfaces make landings safer and take-offs 
quicker. They eliminate dust in dry weather and mud in 
wet weather. 


Tarmac is used for runways and taxi strips, landing strips, 
hangar aprons and for roadways leading up to airports. 
VCrite for information on how to build Tarmac airport 
surfaces at low cost. 



AMERICAN TAR PRODUCTS COMPANY 

m.islan otTIlE KOPPERR COMPANY CtnertilOffiaa.- PITTSBURCH, PA. 

Co«o! Mnw»ak,«.'TPb. ** 

(Ebitliiae 

MAKES GOOD AIRPORT PAVING 


AVIATION 45 

Fehnuiry JS. Wn 

FOKKER FACTS — I 


THE NEW F-32 STEEPS 16 PASSENGERS 



T he FOKKER F-32 is the largest plane built 
in America. Its wing spread ia 99 feel. It carries .^0 
passengers by day, and sixteen by night. Powered by four 
Pratt & Whitney 575 h.p. Hornet engines, its high speed 
is 140 m. p. h. and its cruising speed 120 m.p.h. 

This giant Fokker airplane was evolved by the manu- 
facturer who has built more planes than any other man or 
organization on earth, tlie manufacturer whose planes have 
made twice as many world-famous 
flights as any other make of plane, 
and whose planes have flown over 

25,000,000 miles 


transport lines, establishing a record for dependability 
that has never been approached. 

This plane was designed and built with the same surety 
and skill that pilots and transport executives have come to 
expect in every one of the ten models now produced by 
the affiliation of Fokker and General Motors Corporation. 

Because of the useful carrying capacity — low operating 
cost, economical maintenance and low initial investment, 
Fokker planes are today making 
it possible for air transport com- 
compete with rail trans- 


FOKKER 


AFFILIATED WITH GENERAL MOTORS CORPORATION 
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IIS COMFORT— 


T HK harness of an Irvin Air Chute 
Ureadiiy adjusted to fit the largest 
or smallest person, and is made of a 
specially woven linen webbing of 3000 
pounds tensile strength. It is re-en- 
forced on all metal parts. These metal 
parts consist of the snaps and adapter 
buckles used in securing the harness 
and adjusting it for size. They are 
chrome nickel steel with a tensile 
strength well over 5000 pounds, and are 
either galvanized or cadmium plated. 

Careful attention to details 
a strength that follows through 
every part of an Irvin Air Chute. 1 
Irvin Air Chutes are available 
all sections of the country. Among 
the important distrihutors arc Cortiss- 
Wright Flying Service, Colonial Fly- 
ing Service, Air Associates, Inc., 
Nicholas-Beasley Airplane Company, 
Cleveland Institute of .Aviation, Cleve- 


Corporation, Pittsburgh, Pa.; Luding- 
ton Philadelphia Flying Service, Phila- 
delphia, Pa.; Motor Equipment Com- 
pany, Wichita, Kan.; Walter M, 
Murphy Co., Los Angeles, Cat.; Aero 
Corporation of California, Loe Angeles, 
Cal.; Southern Equipment Co., San 
Antonio, Texas; C. T. Stork Corpora- 
tion, New York. N. Y.. and Mid- West 
Aviation Corp., Omaha, Nebr. 

Dealers who are interested should 
communicate directly with the 
company. If there ore no dealers 
L near you, write to us and we will 
I arrange the most convenient way to 
supply your needs. 


JThiUyou gtiiU geiulyto 

Oiute, you aro in tha 
sane camforiabk aiuing 


I ! I \^he Life Preserver 

IKylN of He JilR 

land, Ohio; PilMburgh Aircraft Agency IRVING AIR CHUTE CO.. INC, J72 PEARL STREET, BUFFALO. N. Y. 


SUPPORTS YOU 


uss 
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A DIPLOMA from the Airplone and Engine 
Mechanics School of Porks Air College 
brings you immediate returns. It is proof positive of your 
obility. For the oeronouticol industry knows by gratifying »x- 
perienca thot Parks-troined mechanics ore experts — thor- 
oughly competent to hondle ony job in the factory or on the 
flying line. The Porks course for mechanics is unequalled 
anywhere in the world, just os Parks flying courses ore with- 
out a peer. Every subject is taught systematically— 

— conscientiously. Every operation, from the fobricotion 
of metal fittings to the building of wings and fuselogos 
ond the assembly of new oirplones. Is performed under the 
supervision of instructors such os only a great 
institution like Porks con obtain— and with the 
finest anti mast aiaboraia maohinery money 

Every Parks course, too, is under the close 
personal supervision of Oliver L Porks, whose 
fame os unquestioned leader in the field of 
oviotion instruction is internationol. That is on- 
other reason why Parks training meons best 
troining— why 0 diplomo from Porks 


the some definite prestige to its holder os a university degree. 

In Its offiliotions, too. Parks Air College offers its graduotes 
more opportunity for employment than any other training 
school in America. As a division of the Detroit Aircraft 

includes five of the finest oircroft factories in America 
They ore monned — ond will continue to be manned — 
by Parks mechonicsl Another ossuronce of the future of tha 
Porks-troined moni 

You, too, can be a Parks graduate. You, too, can know 
the success thot comes with the finest training in the world. 
The coupon on this page will bring to you the fullest 

Get It in the moil RIGHT NOW— ond we 
shall send you "The Mon Who Tunes the 
Plane", o vivid, interesting picture of the me- 
chanic's highly profitable place in aviation. 
Don't forget the coupon Is your ticket to o 
int on aviation — to on hour of 
absorbing reading — to success in the new- 
est, most fascinating and best poying of the 



PARKS AIR COLLEGE 

...COUPON... 

(Division of Detroit Alrereft Corporation} 

1 PARKS AIR COLLEGE U 

I 283 Missouri Theatre Building, St. Louis, Missouri R 

283 Missouri Theatre Building 

ST. LOUIS MISSOURI 

VS^ibout cost or obligation to me, , 

Street addreM . ... 
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FELT 

for every aeronautical requirement 


The felt washer — gasket — 
window strip, small parts perhaps, 
concealed from view but never- 
theless playing a significant part 
in the perfect operation of the 
plane. How important therefore 
is their quality, accuracy of di- 
mension and durabilty. 


The Felters Company, manufac- 
turers of the finest felt in the 
world, can give you the type of 
product you want. Furthermore, 
they can, with their experts in 
every branch, help solve your Felt 
problems and assist you in cutting 
costs and improving production. 




MILLS* 

JOHNSON CrTY.N. 
MIDDUVnu, N. ' 


Blue Writs — spedjications — samples; send us one 
or air of tfiem. We will then submit ouotations and 
advise jDU of airy saving# that mignt be effected. 


FELTERS Co. 

Manufacturers of Felt 


BOSTON 


BRANCHES* 




Business men 

ARE CHOOSING 


STEARMANS 

Watch Fenestra and the other f 

Stearman owners during 1930 \ f I 

(_ I NDOU8TEDLY o tribute to Steormon— 
the fact that aggressive business men, such as Mr. A. W. Sowdon of Fenestra (The Detroit Steel Products 
Co.), chose o Stearmon for his 1930 business task. For business, the Steormon is well suited. All pilots 
say so, too — short landings, quick take-offs— climbs nicely with a heovy load. Just a matter of a few hours 
— for a trip from Dallas out to the oil wells— from the foctory (Detroit) to o hot prospect in Des Moines — 
from Mexico City to Laredo— from New York across the Sound to New Haven— Stearman Is the choice. 
Business Speedster or Junior Speedmail series is adaptable to sport or commercial flight. Wire or write 
us at the factory— see us in Section F, Building B at the International 
Aircraft Exposition, St. Louis, February 15 to 23, where our attractive 
sales fronchisefor 1930 will be explained. STEARMAN AIRCRAFT CO., 

WICHITA KANSAS, Division of United Aircraft and Transport Company. 




An ancient process, proper forg- 
ing is still the occepted way to 
pul maximum strength and en- 
duronce Into parts of steel oriron. 


Broad Techn ical Knowledge . . . Mastery of Design . . . 
Laboratory- Controlled Production . . . Unequolled 
Physical Equipment . . . Able Man-Power . . . 


CHAMPION 


DROP-FORGINGS 




J-f9rt«rry ij, l-^so 

It takes off in 50 YARDS 



WHITTELSEY 


... but that’s only one reason pilots in 16 
countries call it the -world’s SAFEST light plane 

FiGUR£S show chac take-off crashes account fbt 12% 
of all airplane accidents in this councty. 

That's why Avian engineers gave the Avian perfect 
cake-off psfotmance. 

The designers cut its weight to only S75 pounds— 
including the 9S b.p., Cirrus air-cooled engine that 
bolds more records than any other light plane motor 
in the sky lanes. 

The Avian's cushiony, split-axle undetcarriage insures 
smooth running over the bumpiest of ground. Its 
Handley-Page wing slots permit the pilot to pull its 
nose up sharply without danger of crashing ftom a stall, 

Just take a hop in an Avian. Taxi to the runway — it 
handles like an automobile. Then give it the gun. What 
power! What ptedsion of controls! You're ready to 
nose up before you can say "Jack Kobinson"! 

Throughout the flight, the Avian insures supreme 
safety. Its structure is 8 times strong enough for normal 
flight — a structure that enables it to stunt with tbe ease 
of a puisuit plane. Yet the Avian wilt nor spin, for those 
automatic slots stabilize the ship with Little loss of al- 
titude and speed. 

For landing, the Avian re<iuires only a small cleanng. 
It sets down gendy on 3 points at the amazingly low 
speed of m.p.h. 

Here is downright safe performance that no other 
light plane can equal. And economy chat can't be 
beaten — the Avian makes every gallon of gas give 20 
miles of travel. You can now buy an Avian for about 
$1775.00 tlovm and balana in monthly paymtnu. Write 
today for foil information on the plane that's built for 
sport, safety and economy. 

To Dealers and Distributors 

Wbco you fiy or sell the Wbitielsey Avian you have sofflethiog 
lo calk about. No other light plane has such a record of pet- 

still being appointed. Wtiie Fut our sales plan, and fot full dau 
and specifications of the plane itself. The Whiiielsey Man* 
uCtciuting Company, 22S Howard Avenue, Biidgepon, Conn. 


AVIAN 


THE OUTSTANDING SPORT AND TRAINING PLANE OF THE WORLD 
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DOD DRILLS (like certain pi anes) embody 
nite features and qualities that enable them 
told up longer — to weather severe service 
ter — and to handle easier and faster with 
tiresome effort on long, hard jobs. 

S. Drills are such drills. And wherever 
artial tests are made to select the one best 
:e in actual performance, U. S. Drills are 
ily first. Get the facts to prove this — or dem> 
trate it for yourself. There's a broad line to 
ose from (four popular sizes illustrated here). 


ASK YOUR JOBBER OR WRITE US 


THE UNITED STATES ELECTRICAL TOOL CO. 


2466 West Sixth Street «» Cincinnati, Ohio 


•Hyn— 'VtSTiNOHOUSE eitCnilC INTERNATIONAL CO. 
lex— MAPLE LEAF ELECTRIC TOOLE. Ltd.. TaKMs 



Show Time Again 


T he aeronautical world is converging, 

as these lines appear, upon the St. Louis Arena. 
For the first time since last April we are coming together 
for an indoor show with no flying competitions attached. 
The period of ten months that has intervened has, we 
believe, been more fraught with consequence for the 
airplane industry, and has given us a better idea of 
its real ultimate status, than atiy other like interval 
since the War, not excepting the historic times of the 
Lindbergh flight. 

We are in the last stage of the transition of aviation 
from a "game" into a genuine industry. 

The builders of aircraft and their parts and acces- 
sories, and those who arc interested in their operation, 
are coming to the Show in a spirit of determination 
to know the whole truth about themselves and their 
business, whether it he' pleasant or otherwise. That 
fact is the most encouraging sign upon the horizon. 
Never before has there been greater sobriety of purpose. 
Never has there been a clearer realization that the 
interest of the whole industry is tied together. We 
shall he very much surprised it the meetings of the 
Aeronautical Qiamber of Commerce, and especially 
its dismissions with the personnel of the Aeronautics 
Branch of the Department of Commerce, are not better 
attended and productive of freer discussion than ever 

We have learned a great amount about selling in 
the last year, but there is much yet to learn. The 
purpose of an aviation show is not to liarvest a crop 
but to plant a seed. The advantages of selling a few 
individual airplanes by dint of making diligent whoopee 
in company with the prospective purchasers are negli- 
gible compared with the benefits that can be derived 
from showing the aviation industry in a favorable light 
to a large group of intelligent visitors and from starting 


dealers off on the right foot for the selling season. 
The dealer in airplanes ought to come to a national 
show with the object of garnering a collection of useful 
ideas. Both the airplane and the automobile industries 
and others as well, have unfortunately been copiously 
furbished in the past with dealers who saw in a show 
primarily an opportunity for getting behind on their 
sleep and accumulating a series of headaches. 

There is always a tendency to judge the interest of 
an exhibition by the number of spectacular novelties 
that are on display. We are in a position to realize 
that there will be no dearth of novelties at St. Louis, 
but that is no measure of the importance of the affair. 
The Show would still deserve attention if the technical 
development for the year had been purely evolutionary 
and of the minutest character, or if all of the new 
models that are to be on display had been announced 
weeks ago. It is, in fact, the little things that make 
the show most important. Revolutionary modifications 
can be seen quite as well from drawings and photographs 
and written descriptions a-s by examination of the 
structure "in the flesh.” To apiireciate the cleaning 
up of design in minor detail, however, one must have 
the products of the whole industry conveniently available 
for direct comparison. 

The Show is serious business and every possible bene- 
fit should be drawn from it as such, but it is impossible 
not to feel a little holiday spirit as one starts for so pleas- 
ant a gathering of all the aeronautical talents. As we 
pack our suitcases and leave a hurried instruction for han- 
dling mail in our absence, our minds (if we are vener- 
able enough to permit) turn back a quarter of a century. 
Our steps unconsciously grow a little jaunty, and we 
swing away towards the airport or station to the lilting 
refrain of ‘Til meet you in St. Louis, Louis, meet you 
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FORECAST OF 


Plans of the Exhibitors in 


By 

Leslie E. Neville 

Tfchnical Editor oj Aviation 


W HAT IS EXPECTED to be the most extensive 
exposition o£ American aircraft products ever 
IkI‘ 1 will be officially opened this evening (February 15) 
in the New Arena in St. Louis. Two hundred exhibits 
comprising nearly 100 airplanes and a large number 
of engines and accessories constitute the 1930 Interna- 
tional Aircraft Exposition sponsored by the Aeronautical 
Chamber of Commerce of America. 

At the time of writing the program calls for a mass 
flight of 40 airplanes to fly over St. Louis, taking off 
at noon and, in order that demonstrations may be made 
and planes may land adjacent to the arena, runways on a 
flying field in Forest Park are being put into shape. A 
colorful extravaganza depicting the histop' of transpor- 
tation in which more than 200 persons will participate is 
to be held each night during the show period from Febru- 
ary IS to 23. 

One of the principal purijoscs of this exposition is to 
set in operation a national merchandising prt^ram for 
the aeronautical industry. National conferences on aero- 
nautical education under the auspices of the Aeronautical 
Chamber of Commerce in cooperation with the Daniel 
Guggenheim Fund Committee of Elementary and Sec- 
ondary .Aeronautical Educa- 
tion will be held during three 
of the nine days' gathering. 

Numerous trade and engi- 
neering conferences will take 
place during the show. 

Nearly a dozen new mode's 
of aircraft will be intro- 
duced at the show and. 
according to present indica- 
tions, a lai^er proportion ot 
airplanes with floats, sea 
planes, amphibians and 
gliders will be shown. It i.® 


expected that greater refinements in airplane imeriors. 
more cut-away engines and parts, and more structural 
exhibits will be staged. A brier resume of the plans fnr 
the various exhibits is presented helow. 


A“ 


Airplanes 

0 the airplanes to be exhibited for tl 


: first ti 


of 


.... C-2, a single seat monopli 

...lique design intended for the flying student who wishes 
to accumulate sufficient time to obtain a transport license. 
Its power plant is a two-cylinder opposed engine rated 
30 hp. at 2,500 r.p.m. This exhibit is sponsored by the 

Aeronautical Corporation of America. 

Although previously shown at various local exhibits 
the Savoia Marchetti S-56, three place amphibian biplane, 
is being shown for the first time at a class A exhibit. 
This airplane, which is powered by the Kinner K-5 
engine, is being produced by the American Aeronautical 
Corporation which also has manufacturing rights in 
■America for other Savoia Marchetti designs. 

Five airplanes will be shown by the American Ifagle 
Aircraft Corporation and the feature of the exhibit will 
he the new tour pl.nce American Eagle monoplane pow- 
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cred with the Wright J-6-S or J-6-7 engine. This air- 
Ijlane was designed by Stanley Wallace, chief engineer 
for Wallace Aircraft Company. Inc., a division of 
American Eagle, and is of the folding wing type intended 
to store in a space 13 x 25 ft. Two forward and one 
rear door arc provided for entrance to the cabin and a 
large portion of the center section is made transparent 



through the use of non-shatterabie glass. A considerable 
amount of this material is used in the cabin structure 
to obtain desired visibility. 

Two “Pacemaker" monoplanes, one equipped with 
landing gear and the other with floats, will be displayed 
by the Bellanca Aircraft Corporation. These 1930 models 
are powered with the Wright J-6-9 engine and are avail- 
able not only as six place planes but also as combination 
four-passenger and freight carriers. This transformation 
is made possible through the elimination of the two central 


passenger seats of the cabin and the substitution of a 34 
cu-ft. metal freight compartment and in this form the 
design is known as the Pacemaker Freighter. An inter- 
esting feature is that the weight empty of the craft is 
2,290 lb. and the useful load 2,310 lb. 

The J-6-9 powered Standard Airsedaii manufactured 
by the Buhl Aircraft Company. Marysville, Mich., will 
Ik shown by that company at the exposition and the 
record breaking plane of this type known as the "Spo- 
kane Sungod” is to be on the field for demonstration 
purposes. 

R eAUZitJc the increasing [lopularity of gliding as a 
sport, the Cessna Aircraft Corporation is planning to 
exhibit a craft of this type in addition to its regular air- 
plane models DC-6-B and DC-6-.A. Another feature of 
this exhibit will be a section of the familiar Cessna wing. 

Suspended from the ceiling of the arena hy a steel 
cable will be a Challenger powered Command-Aire bi- 
plane with Edo floats. This plane will be illuminated hy 
a Crouse-IIinds spotlight. An unusually attractive black 
and white color scheme is planned for the suspended 
plane. On the floor of Building B will be another 
Command-Aire plane jxiwered with the Lycoming engine 
and embodying s»ne construction features that are new 
to Comraand-Aire design. In this airplane the under- 
carriage has been changed and the tail group has been 
somewhat modified. A third Command-Aire plane pow- 
ered with the Warner Scarab engine will be located either 
at the show or at the airport, 

A very comprehensive and complete exhibit of air- 
craft has been announced by the Curtiss-Wright Corpo- 
ration and will include some sixteen airplanes ranging 
from the three place open biplane type to the Condor 
eighteen-passenger transport. Among the other planes 
in the exhibit will be the Curtiss Tanager, winner of the 
Guggenheim safe aircraft competition ; the Travel Air 
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low wing monoplane which performed so creditably dur- 
ing the National Air Races at Cleveland, the Curtiss 
Robin, the Keystone-Locning Commuter and the Key- 
stone Patrician. The most recent addition to the Curtiss 
line is the ‘‘Kingbird," a twin engine cabin monoplane 
powered by two J-6-7 engines and embodying several 
new features in aircraft construction. It is also possible 
ttat the Carrier Pigeon II, an unequal span sl^gered 
biplane intended for mail carrying, will be shown. This 
craft is powered with a twelve cylinder Geared Con- 
queror engine and is characterized by a fuselage of the 
semi-monocoqne type constructed in three sections Imilt 
separately and bolted together. 

The D-1 monoplane manufactured by the Davis .Air- 
craft Corporation is to be shown and is worthy of 
mention because of the unusual aerodynamic features of 
the wing. It will be remembered that the wing section 
of this plane is a Gottingen 387 at the lift strut attach- 
ment points and tapers into a Clark Y at the center sec- 
tion and a modification of the Clark Y section at the tips, 

A HIGHLY IMPRESSIVE EXHIBIT is being planned by 

the Detroit Aircraft Corporation. One of the fea- 
tures of which will be the unveiling of the Ryan Four- 
some on the opening night of the show. The Foursome 
is the 1930 model of the Ryan division of the corporation 
and is a four place plane built along the general lines 
of the previous models, having an unusual interior 
arrangement- Back of the front seat is designed to fold 
down joining the seat behind, forming a comfortable 
lounge, while the other seats are all adjustable to reclin- 
ing positions. The wing of the Foursome is made in two 
panels for greater case in handling while a number of 
improvements liavc been made in the control system. It 
is powered with a Wright J-6-7 engine. The Ryan 
division exhibit will also include the new Ryan Wasp, a 
six place cabin monoplane. 

Other features of the Detroit Aircraft exhibit will be 
the display of the Lockheed Sirius, low wing open mono- 
plane and duplicate of the plane recently delivered to 
Col. Lindbergh, and the standard Lockheed Vega. The 
Eastman division of the corporation will show the latest 
Challenger powered Eastman flying boat and two of the 
airplanes manufactured by the Parks division also will 
be displayed. A training glider will be included and a 
wind tunnel model of the proposed MC-25, a new metal 
clad dirigible capable of carrying 100 tons also is to be 
un display. 

F oli-owinc a long jieriod of development the Driggs 
Skylark, most recent creation of Ivan H. Driggs, 
chief engineer of the Driggs Aircraft Corporation, is 
ready for introduction and will be shown at St. Louis. 
The Skylark, which is powered with the Rover four 
cylinder inverted-in-line engine, is a highly staggered 
biplane with tandem seating arrangelftent. Wings are 
fabric covered over stamped aluminum alloy ribs and 
spruce spars and the fuselage is the conventional steel 
tube type with cockpits reinforced with circular hoops of 
large diameter steel tubing for safety to |>ersonnel and 
to eliminate weave through the portion of the fuselage 
where normal bracing cannot be placed, 

T he exhibit of Fairchild Airplane Manufacturing 
Corporation will be featured by the model 42 Custom 
Foursome, a high wing cabin monoplane powered with 
the Wright J-6-9 engine. This plane embodies the Fair- 
child folding wing and has interchangeable wheel or 
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flotation gear. In addition to this plane the Fairchild 71, 
KR-34 and KR-2I also will he shown. 

The current model of Kinner powered Fleet airplane 
will be exhibited together with flotation gear for use 
in connection with this craft. 

Models of the Standard Universal. Super Universal 
and F-IO-A trimotor Fokker airplanes will be shown 



with no radical changes from accepted practice in the 
exhibit of the Fokker .Aircraft Corporation, Division of 
General Motors Corporation. 

Two aristocrats, one powered with the Warner engine 
and the other with the J-6-S Wright power plant, will 
be exhibited by the General Airplanes Corporation, the 
reorganization of that company having made it impossible 
to prepare the mode! 107 Mailplanc for display at the 

T he Great Lakes Aircraft Corporation is departing 
from its practice of the past by exhibiting only one 
airplane instead of several. This craft, a Trainer model 
2T-1A, is to be especially a show plane and in addition 
to bine and gold finish and chromium plated trimmings, 
will have a special instrument board built by Pioneer and 
so designed that all dials are placed in such a manner that 
their [Xiiiitcrs indicate toward the center of the beard 
under normal conditions. The front cockpit of the plane 
will be covered over to form a baggage compartment. 

Two aircraft, one an amphibion and the other a flying 
boat, will be shown by Ireland Aircraft, Inc. One of 
these, the N-2-C five place cabin amphibion lias been in 
production for some time, while the other, the M-I, two 
place open flj-ing boat, is a very recent development- The 
larger airplane has an all metal structure with fabric 
covering and is powered by the Pratt-Whitney Wasp 
engine. The smaller is powered with the LeRlond 60 and 
is available with amphibion landing gear with the Le- 
Blond 90, Gypsy, Cirrus and other engines of the same 
horsepower range. The hull has a wood structure and 
alclad skin. The M-1 is an externally braced monoplane, 
while the N-2-C is a biplane. Wing ribs, tail ribs, and 
many other parts are interchangeable on both crafts. It 
is interesting to note that both planes are pushers. 

Three airplanes, all two-place open cockpit biplanes 
and powered with the OX-5, Kinner or Warner engines, 
will be exhibited by the Lincoln Aircraft Company, Inc. 
These airplanes are all of conventional construction. 

The new Mohawk Pinto with a number of refinements 
over the previous model will be shown. Among the 
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improvements are dual instruments in front and rear 
cockpits, individual doors for passengers and pilot, and 
large inspection windows under the wings and fuselage. 

A new addition of two-place cabin monoplane will be 
exhibited by the Mono Aircraft Corporation. This plane, 
which is to be the outstanding model of the Mono Air- 
craft line for 1930, is powered with the Lambert R-266 
engine, successor to the Lambert Velie M-5 engine. 

T he new Standard Aircraft Corporation will display 
the model D-2S at the show and the model D-29-A 
Trainer will be either at the show or at the airport. These 
airplanes are noteworthy because of the somewhat 
unusual use of open section duralumin in the luselages. 
The Trainer is the latest model to be brought out by this 
company and several have been ordered by the Navy. 

The Barling NB-3 low wing monoplane, manufacturetl 
by the Nicholas-Beazley Airplane Company, will be 
shown. Three of these completed airplanes as well as a 
number of structural parts will be included in the exhibit. 
The new P.A-7 Maiiwing, a refinement of tlie Pitcaini 
PA-6 plane, will be siiown by Pitcairn Aircraft, Inc. Im- 
provements include rounded wing tips, special retract- 
able landing lights, a new method of cowling the engine, 
and a new arrangement of instruments. Announcement 
has been made by the Spartan Aircraft Company of its 
|iian to exhibit the new Spartan D-3-225 biplane powered 
with the J-6-7 Wright engine. This is the .second Wright 
powered Spartan airplane. 

Three Cardinals powered by die Kinner engine will 
he exhibited by the St. Louis Aircraft Corp. The Cardi- 
nal is a two-place externally braced cabin monoplane of 
conventional construction. 

Two new Stearman models will make their debut at 
the exposition and will be shown together with other 
exhibits of the United Aircraft & Transport Corpora- 
tion. The Business Speedster follows closely the familiar 
C-3-B and is characterized by improved streamlining and 
atlditional instrument equipment. The most recent model 
of this company is the Stearman Junior Speed Mail avail- 
able with either the Pratt & Whitney Wasp Senior, Wasp 
Junior or Wright J-6-9, A number of other improve- 
ments are included. 

Six models constituting the 1930 line of the Stinson 
Aircraft Corporation will be displayed by that company. 
All of these are closed monoplanes. Tlie group is to 

include three models of the Stinson Detroiter Junior, 
one powered with a 210 hp. Lycoming engine and the 
others with the J-6-7 and J-6-9 Wright engines. Two 
models of the Stinson Detroiter Senior will he shown, 
one powered with the J-6-9 engine and the other with 
the Pratt & Whitney Wasp Senior. A feature of the 
exhibit is to be a tri-engine plane recently developed by 
the company. In connection with the Stinson Junior it 
is interesting to note that Aerotruss channel section steel 
ribs are being used in the wing structure which is a de- 
parture from previous practice. 

A thbee-encike de luxe club plane will be shown by 
the Stout Metal Airplane Company, division of 
the Ford Motor Company, and wili be fitted with com- 
|)lete niglit flying equipment, electric starter and motor 
generator. The power plant is three Pratt & Whitney 
Wasp engines. The exterior finish, called "Birds Eye," 
produces the effect commonly found on the inside of 
watch cases. The interior may be fitted with six special 
reclining chairs, four of which arc so grouped that a 
card table may be attached to their arms. .A folding berth 
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is located in the high ceiling jiortion of the cabin and 
arranged so that it may be folded up into the ceiling 
when not in use. Directly below this berth is a small 
davenport. In the after portion of the cabin is a complete' 
kitchenette equipped with hot plate.s, thermos jugs, 
kitchen utensils, sink and drainboard- 

The latest model Air Coach will be exhibited by the 
Verville Aircraft Corporation. This plane is powered 
with a Wright J-6 engine and has several novel features. 

The usual display of current models of the "225” 
Straight Wing and "225” Taper Wing biplanes are to 
be exhibiteti by the Waco Aircraft Company and a 
number of minor improvements have tieen made in the 
current models with no radical changes, in accord with 
usual Waco policy. It is planned if possible to introduce 
the new Waco 110 which is the latest model and has 
been developed along the general lines of its predecessors. 

Tlic exhiliit of the Whittelsey Manufacturing Com- 
jiany will constitute the new Whittelsey Avian which 



differs from the British production model in that it is 
constructed with a welded steel tube fuselage and has 
certain other minor modifications in the structure. This 
plane will be featurei! with Handley Page automatic slots 
having ball bearing and torque tube control mechanism. 

T he exhibit of the Axelson Aircraft Engine Cor- 
poration will be similar to its display in past shows 
and it is planned to adhere to a three-color scheme of 
modernistic application throughout. It is commendable 
tliat the company is planning to exhibit more working 
parts than have heretofore lieen shown, while a ^oup 
of intimate manufacturing photographs also will be 
displayed. 

The Brownhack Tiger C-400, which is now being pro- 
duced by the Light Manufacturing and Foundry Com- 
pany, is to be included in the engine exhibits. The Brown- 
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back engine is a six cylinder staggere<l radial type 
developed by the Brownback Motor Lalmratories. 

While no new features are noticeable in the engine to l>e 
exhibited by the Comet Ivngiae Corporation, an original 
method of presentation has been developed by the com- 
pany. This is known as the Comet “portmanteau booth" 
and its main feature is that it is easily disassembled and 
crated and can be so built as to fit into a number of 
dilTcrent sized and sha])ed sfxices. This Itooth with appro- 
priate trimming.s and draperies will be used to display 
the Comet engine at St. Louis. Following to some 
extent the practice commonly employed at automobile 
shows, the Continental Motors Corporation will display 
a cutaway model showing the moving pans of the --\-70 
engine in section. In addition there will be an assembletl 
engine aiul an cxliiliit of the scfiaratc parts. 

T he new six cylinder in-line inverted air<ooled 6-370 
engine recently completed by the Fairchild Engine 
Corporation will be one of the features of the Fairchild 
exhibit. This engine recently completed u 50 hr. non-stop 
test run at 9/10 full load and at full throttle alternately 
and the company plans to produce it in the near future. 

Spaces 227-230 will be occupied by the Kinner Air- 
plane and Motor Corporation and the exposition will be 
the occasion for the amimincemeiit of the new Kiimer 
five cylinder radial engine model R-71S which is now 
being placed in production. Units, jarts and assemblies 
of Kinner engines will be displayed along with several 
K-5 models and a .special cutaway of this engine. 

It is planned by the Lambert Aircraft ICngine Corpora- 
tion to display the new model R-266 five cylimler radial 
air-cooled type, the most recent creation of that coiniany. 

A number of changes resulting in increased horseixjwer 
output have been made in the Lycoming Aero Engine and 
these will all he dearly shown at the exhibit in St. Louis. 

-•\n interesting parts display is plaimeti by the Michi- 
gan Aero Engine Cc)r|«>ration for the Rover four cylin- 
der-in-line inverted jxiwer platii. The new Rover model 
R-267 is somewhat similar to its predece.ssor but has a 
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number of refinements and an a|ipreciabiy higher rated 
output. 

T he Wasp Ji nior, together with the Senior model, 
will he shown in a position to indicate their compari- 
son in the exhibit of the Pratt & Whitney Aircraft Com- 
pany. This together with the Series B Hornet and other 
engines of the company’s line will feature the exhibit. 
,\ special Pratt & Whitney designed manifold cowling 
will be shown fur the first time. This cowling and col- 
lector combination consists of a nose cowling with ad- 
justable shutters, a collector ring on the rear of the 
engine and a fairing which serves as a preheater combi- 
nation on the rear of the engine. Suitable connections 
and controls are provided. 

Two new L head radial engines, an improved develop- 
ment of previous models, are to be exhibited by the 
Szekely -Aircraft and Engine Comiiany. These engines 
are successors to the previous three and five cylinder 
engines manufactured liy the company- The 1930 model 
of radial engine mamiractured by the Warner Aircraft 
Corporation also will be shown. 

T he Wright Aeronautical Coriwration will feature its 
regular line of engines in Building A. It is planned 
to show a sectional J-6-9 engine together with the com- 
pleted models and the feature of the exhibit will be an 
improvnl cowling for the Gypsy engine. This cowling, 
which is furnished a-s standard equipment with the 
engine, is desipied tor simplicity and accessibility as well 
as effective streamlining and cooling. Spool shaped 
projections are provided for mounting the engine and 
will he shown clearly in the exhibit. 

Accessorics 

'in: .Aero Supiily Manufacturing Company, Inc., to- 
gether with its subsidiaries. Standard Automatic 
Products Company and National Steel Products Company, 
will e.xhibit its full line of aircraft hardware and detailed 
utilities. More than three thousand items are included 
in this line. A feature of the exhibit will be the Barlow 
fuel pump which has been designed to supersede the 
C-5, The representation of the Air Maze Corporation 
will be the installation of the air filter manufactured by 
ihat company on a numiter of planes at the show. 

Recent developments in aircraft and weather instru- 
ments will he featured hy the Consolidated Instrument 
Company of .America, Inc. This e.xhihit will include 
special custom built instrument panels for a number of 
standard airplanes, as well as modem air|)ort equipment 
lor weather .stations. Standard types of instmments will 
be shown in actual operation. 

The new type SH 4 hand turning gear type of starter 
brought out for the Kinner K-5 engine is to feature the 
exhibit of Eclipse Aviation Corporation, division of 
Bendix Aviation Corporation. Other starters ranging 
from 8i lb. weight upward also will be shown. Aircraft 
radio developments including a double voltage, volta^ 
regulated engine driven generator and a dynamotor will 
be included. 

In addition to the large number of airplanes to be 
exhibited with standardized Edo floats, the company 
will maintain a separate exhibit showing the eleven 
standardized models. The display will feature a model 
J-5300, one of the larger standardized lines and a com- 
plete model 1525 float installation which will include two 
<'f the smaller standardized floats together with all the 
necessary stmts and attaching fittings. 
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A display board .showing drop forgings for rocker 
arms, axles, exhaust flanges, engine gears, manifold 
clamps, and a number of fuselage parts, will be shown 
by the Endicott Forging and Manufacturing Company, 
Inc. Although no plans have been made by the Fafnir 
Bearing Company exhibit, this firm will have their newly 
developed standardized ball bearing and several of the 
planes, notably Pitcairn and Steamian and the (lulley 
bearings and the pulleys being exhibited by the Westing- 
house Electric and Mamif.icturing C'nm|>any along with 
its other products. 

T he central feati're of the exhibit of the Fairchild 
Aerial Camera Corporation, the new Fairchild F-4, 
an all purpose product intended for a wide variety of 
work in commercial aerial photography. In ailditiiin to 
this, the exhibit will include several military types of 
cameras, one of these the model K-8, being fully auto- 
matic, o[>erated with a wind engine driven generator. 
The model T-4, which takes one vertical exiwisure and 
three oblique photograiihs at the same time, also will 
l)C shown. This camera is also sui>plicd with a rectifying 
printer which changes the oblique to vertical. 

•A display board upon which will he mounted instru- 
ment panel equipment for engine tenijierature indicators, 
magneto compasses and other aircraft devices will Iw 
shown by the General Electric Company. Working 
exhibits of complete magneto compasses, oil immersion 
heaters and gasoline gauges will be shown as well as a 
wing landing light designed to be built into the leading 
edges of airplane wings. In the aircraft lighting field 
will be shown a glass dome beacon, a rotating beacon, 
obstruction and boundary lights, approach lights and type 
ALF airport floodlight ; an electric code beacon, a ceiling 
light and oncourse lights, supplemented by a type L-31 
hangar floodlight which completes the display. 

Various sizes of air struts for airplanes will be dis- 
played by the Gruss Air Spring Company, A motion 
picture showing the complete action of the Gruss Air 
Strut on an airplane will be a feature of the exhibit. 

Spaces 97 and 98 have been reserved by the Hamilton 
Standard Propeller Corporation, a division of the United 
Aircraft and Transport Corporation. The display of 
this company includes propellers for the smallest and 
largest aviation engines now in general use. In the low 
horsepower range, the company will exhibit the new 
light weight models weighing from 27 to 37 lb. and for 
the large geared engines of 500 to 600 hp., a sample 
blade from a propeller 13 ft. in diameter will be shown. 
Samples of service equipment will be on display and a 
number of cutaway models will be included. 

N.A.C.A. cowlings, wing tips, wheel fairings, pro- 
peller noses and other special metal parts will constitute 
the exhibit of the Hill Aircraft Streamliners Company, 
an outgrowth of the Hill Auto Body Company which 
made its debut into the aeronautical field just recently. 

A I INTERESTING innovation in the [Kirachute field is 
the new Quick-Connector type which is to be 
introduced by the Irving Air Chute Company, Inc. This 
new development is intended primarily for closed air- 
planes and makes it unnecessary for the wearer to wear 
the parachute except when necessary. The harness is 
worn at all times hy the passenger and the pack placetl 
on a convenient hook within arms reach. The harness is 
essentially the same as the standard type except that, 
suspended from the shoulders of the wearer and in front 
to a line slightly above the waist, are two safety hooks 
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nr snaps. There are two small metal bars on the top of 
the pack and they can he quickly attached to these safety 
,«na|is with two quick natural movements of the arm, it 
only being necessary to pull the pack back against the 
breast of the wearer, so that the two metal bars click 



into the snaps. In other re.spects the parachute is of the 
.same type and ((iiaiity as that made by the Irving 
Company. 

The new Luxor No. 8 goggles designed in an attempt 
to overcome air see|>age and too tight adjustment will 
lie shown by E. B. Meyrowitz, Inc. Other features of 
these goggles will be reduction in weight of frames which 
are of aluminum alloy, a new patentetl clutch type micro- 
adjustable bridge and an improved ventilating system. 

•An especially designed set of panels and an elaborate 
layout of (arts and supplies for airplanes and engines 
will be shown hy the Nicholas-Heazley .Airplane Com- 
pany, Inc. Inslriimenls, lights, tires, propellers and 
engine parts representing a total of six to eight thousand 
articles are to be exhibited, according to the company 
announcement- 

S EVERAi. new instruments will he shown by the Pioneer 
Instrument Company and will include electric 
tachometers, pitch indicators, an altimeter in which both 
pointer and (iial can be made to rotate at the same time 
if necessary, and some of the most recently developed 
navigation equipment. The electric tachometer consists 
of two units, a generator and an indicator, the former 
being driven by the engine and mounted directly on tlie 
tachometer drive and connected by two electric conduc- 
tors to the indicator on the instrument board- The pitch 
indicator consists essentially of a peiKlnlum connected to 
a gyroscope which is kept in rapid rotation hy an air jet. 

An entirely new model of aircraft radio beacon 
i'eceiver representing a distinct improvement over its 
predecessor will be introduced hy the Radiomarine Cor- 
poration of America. This display will also include a 
communication receiver for use in aircraft together with 
two new models of aircraft transmitters, all of which are 
designed for both local and remote control and operation 
from either a dynamotor, engine driven or wind driven 
generator. Of interest to airport operators will be the 
airport weather receiver especially intended for reception 
of Department of Commerce voice broadcast of air, 
weather and landing field conditions. Transmitting equip- 
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ment (or aircraft will be supplemented by companion 
units which are ground transmitters for use at the 
airports as well as special high frequency receivers for 
use at ground stations for reception of communications 
from planes. 

Latest models of parachutes will be exhibited by the 
Russell Company and a number of demonstrations will 
in all probability be held at the airport. 

Most recent developments in radio shielded ignition 
switches and magnetos will be shown by the Scintilla 
Magneto Company, division of the Bendix Aviation 
Corporation. Other features of the exhibit will be mag- 
netos showing the two bolt and three bolt mounting 
flange recently standardixed by the S.A.E. and the ver- 
tical double type magneto with distributors and magneto 
replacement units for Curtiss OX-5, OXX-6 and His- 
pano Suiza engines. The new lever type breaker will 
be shown and a coil exhibit showing finished products, 
materials used in manufacture and other interesting units 
will be on display. 

Refinements in design of the Heywood injection 
starter will be shown in the exhibit of Sky Specialties 
Corporation and the most recent model of this accessory 
has been produced with an overall weight of under 30 
1h. for use with the lighter type engines. Another feature 
of the exhibit is the "Hi-Duty Sky Service Connection,” 
a copper tubing connector made especially for aeronau- 
tical use to withstand the vibration conditions in this type 
of service. Booths 17, 18 and 19 in Building B will be 
devoted to the exhibit of summer flying suits, helmets, 
goggles and other aeronautical wearing apparel manu- 
factured by A. G. Spalding & Bros. A sample board 
carrying the full range of sizes of both streamline and 
internal square section tie rods is to be shown by the 
Stewart Hartshorn Company. 

iiiLE it is not definitely determined at the time of 
of writing, it is hoped that it will l>e possible for 
the Stromberg Motor Devices Company to exhibit the 
new downdraft aircraft carburetor and the new hori- 
zontal type in addition to the regular single, double and 
triple barrel carburetors. It is almost certain that one 
of the two newer models will be shown. In addition to 
these products a set of tools and tool kits recently 
designed by the company for use in serviceing carbure- 
tors will be of interest to pilots and maintenance men in 
the industry, A complete display of its products will be 
shown by the Supreme Propeller Company. 

In anticipation of the adaptation of ethelync glycol as 
a cooling medium, the Taylor Inslrument Companies will 
exhibit a special thermometer for that particular pur- 
pose. This thermometer has a range of 100 to 360 deg. 
F„ or 40 to 180 deg. C-, and is made in the same dimen- 
sions as the Tycos pressure gauges which also are to be 
shown. Another interesting addition to its line is the 
triple gauge which consists of three separate gauges in 
one standard case. It is composed of two pressure gauges, 
one for fuel and the other for oil, and an engine ther- 
mometer. When the engine operates under normal cruis- 
ing conditions the three hands are at an angle of 90 deg. 
with each other so that any departure from usual condi- 
tions is indicated at a glance. This triple gauge weighs 
less than three separate instruments. The company will 
also show its sensitive type altimeter in its im|iroved 
form, that is with the addition of the barometric dial; 
the Tycifc cabin altimeter; a distance reading indicating 
thermometer of vapor tension type in two ranges; and a 
complete display of altimeters in the various ranges. A 
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water and moisture proof case made entirely of non- 
ferrous metal is employed in a number of these instru- 

A COMPREHENSIVE EXHIBIT based On the recently 
developed plane to ground radio telephone commu- 
nication is planned by the Western Electric Company. 
This will include the plane transmitter and receiver, 
ground transmitter and receiver together with power 
apparatus to operate the various units. Interesting fea- 
tures are to be the crystal frequem^ control and 100 per 
cent modulation. The recently developed microphone for 
plane use and the special pilot's head set which leaves 
hands free for operation of the plane and makes it pos- 
sible to send and receive while flying, also will be shown. 
Afalerials 

I NCLvnED in the Material section of exhibits will be an 
effective decorative setting for the various aircraft 
products of the Aluminum Company of America. These 
include sand cast forgings, die cast and permanent mold 
cast parts in aluminum; sand cast magnesium parts; and 
formed and fabricated sections of aluminum sheet tub- 
ing. bar and other stock. 

The familiar “Bird Series” of oil paintings showing 
airplanes painted to resemble birds in panels for different 
color combinations for aircraft is to be shown by Berry 
Bros, Spaces 61 and 62 in Building B have been reserved 
by the Bethlehem Steel Company to display alloy steel 
lars, airplane engine forgings and illuminated pictures in 
colors showing the manufacturing processes in the pro- 
duction of alloy steels. 

Ignition shielding for radio as developed by the Breeze 
Corporations will be shown in Booth No. 184. This type 
of .shielding takes care of the entire ignition system, in- 
cluding the spark plugs and ignition wires from the 
magneto to booster and switch. New models of commer- 
cial oleo-pneumatic and olco-spring shock absorbers 
together with exhibits of special forgings from which its 
struts are made, will be included with a large number of 
different sizes of Aerol shock absorbing stmts in the 
exhibit of the Cleveland Pneumatic Aerol Company in 
spaces No. 49, 50 and 51. 

Duraliiniin-Plymetl, Haskelite, Balsa-Haskelite and 
Baisa-Plymetl will be shown by the Haskelite Manufac- 
turing Corporation. These products will be exhibited in 
such a way as to show their various applications in air- 
craft construction and the familiar scene-in-action sign 
previously used by this company will be in the center 
of the exhibit. 

In Booth No. 203. Building A, there will be several 
display boards showing the streamline round and square 
drawn tie rods as well as the safe lock terminals devel- 
oped by the Maewhyte Company. Two large picture 
panels will be in evidence, each having approximately 
fifteen photographs of airplanes using these products. 

In an attempt to show the advantages of heat treating 
of metal parts used in aircraft construction an instructive 
display has been prepared by Metlab. One of the fea- 
tures is a rack holding four equal lengths of tubing 
having equal strength per section and demonstrating a 
weight .wring range from 1.41 lb. per ft. to .33 lb. per ft. 
A number of completely fabricated and heat treated parts 
as furnished by Metlab will be shown including wing 
beams, axles, landing gear struts and others. 

Lighting and ignition cable are features of the showing 
of the Packartl Electric Company and a radio shiekiing 
assembly utilizing improved type ignition cable recently 
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ileveloped by the company will be shown in Booth 77. In 
this cable the shielding braid is protected from all dam- 
age and the complete assembly weighs approximately 4 lb. 

T he NEW cut-to-specification method of furnishing 
spruce for airplane manufacturers will be featured 
in the exhibit of the Posey Manufacturing Company, 
either at the show or at one 
of the official hotels. This 
method which is being used 
increasingly by manufac- 
turers has been developed to 
eliminate the uncertainty and 
waste in the purchase of 
spruce for airplane construc- 
tion, Spars and ribs are now 
available in this fonn. 

A board containing samples 
of aircraft cord, strand, 
wire and also insulated wires 
and cables, will be shown by 
JohnA-Rocbling’s Sons Com- 
pany. Booths Nos. 143 and 
144 have been assigned to 
the Summerill Tubing Com- 
pany, which exhibit will be 
held in conjunction with that 
of Metlab. Assembled fusel- 
ages showing seamless tub- 

tions of tubing in round, 
square, streamline and elliptical form; fabricated part' 
and other assembled parts ■will be shown. 

The exhibit of the Timken Roller Bearing Company 
will occupy Booth No. 74, Building B, and will consist 
of a number of Timken equipped tail and landing gears 
as used by \-arious manufacturers, a display of bearings 
designed especially for airplane service and an action 
display of a Timken equipped rocker arm for an airplane 
engine. Tubular and clinch rivets in various materials 
will be shown by the Tubular Rivet & Stud Company. 
Representative forgings for various types and sizes of 
aircraft engines including such parts as crankshafts, con- 
necting rods, propeller hubs, cam rings and miscellaneous 
gears will be displayed by the Wyman Gordon Company. 

Production EqiiiFmcnl 

I N THE Production Equipment division will 

hibit by the Black & Decker Manufacturing Company 
showing its latest aeronautical products and a number 
of company executives will fly to St. Louis in the official 
Travel Air monoplane used 
by that conipany. 

Gears for airplane engines 
and accessories will be shown 
in the exhibit of the Indian- 
apolis Tool & Manufacturing 
Company, which will include 
one of the cam shafts and 
pinion for the Kinner K-S, 
accessory drive shaft for the 
Wright Gypsy, impeller gear 
for the Wright Whirlwind 
engines and a group of gears 
used in magneto drives for 
Kinner. Fairchild and Gen- 
eral Air Motor companies. 
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A model monoplane fuselage 6 ft. long and built to 
scale with small diameter tubing will be shown by the 
Linde Air Products Company and associated companies. 
Specimens of oxwelded tubing will be tested on an 
Oxweld portable tensile strength testing machine. The 
■Standard products of the company, including the 
oxwelded type W-15 welding blow pipe and others, will 

Oil Company Exhibits 

I NTERESTING EXHIBITS are being planned by the various 
fuel and oil companies lor their products. The 
Kendall Refining Company will display oils and grease 
as well a-s a record of its aeronautical accomplishments 
during the past year, while an extremely simple exhibit 
is planned by Quaker State. This will consist essentially 
of a 55 gal. drum with the distinctive green and white 
color combination placed upon a table with appropriate 
draperies and a small display board showing the refining 
process and samples of various h)mroducts. 

The Standard Oil Company of Indiana will exhibit 
under the name of Stanavo Specifications Board Inc- 
an organization composed of engineers from the Stand- 
ard Oil Companies of California, Indiana and New 
Jersey. The product exhibited is to be Stanavo aviation 
engine oil, a recent airplane lubricant development, and 
will be distinguished by two lighted revolving beacons 
and a lai^e bronze sculptured model of the Stanavo trade 
mark. Plans are being made by the Texas Company 
for the use of a mechanical exhibit of the “Spokane 
Sungod.” The Vacuum Oil Company display will consist 
of a new line of aircraft lubricants which has recently 
been introduced by this organization. 

Airport Equipment 

A irport equipment will be exhibited by the usual 
• firms engaged in its manufacture and several new 
developments are to be introduced. Booth No- 85, 
Building B, has been allotted to the B.B.T. Corporation 
of American and will be used to display the large B.B.T. 
type M-8-D air mail landing floodlight complete with 
ISO ampere high intensity arc mechanism: and the type 
H-8-E intermediate landing floodlight; a flashing beacon 
and other standard products. Formal introduction of 
a new airport floodlight having a fresnel lens and utiliz- 
ing a 3 K.W., 32 volt lamp as a light source will be 
made. This has been developed to meet the demand for 
an economical and efficient floodlighting unit to complete 
the line of B.B.T. products- 


Representative products of the Crouse-Hinds Company 
will be shown and will include the type .APB disconnect- 
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Booths 146 and 147, Building A, will be occupied by 
the H. H. Robertson Compatiy an<I will house samples 
■of Robertson Protected Metal, a roofing and siding sheet 
made rust and corrosion resistant by successive layers 
■of asphalt, asbestos felt and water proofing. Two models 
of hangars and sky lights, sash and ventilators also will 


be in the booth. A space at the show decorated in 
of the airport work being done by the B.' Russell Shaw 


Comiany Inc. 

No airplanes will be displayed by the Boeing Company 
hut an elaborate model air line showing a landing field 
in miniature and a map of its airway system is planned 
to be included in the exhibit of the United Aircraft & 
Transport. 


Layout of show space and List of Exhibitors 
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WHAT ARE THE PfOSpCCtS 


Leaders in the Industry Discuss the Problems of Production and 



T he year 1930 is a 

difficult one for which 
to prophesy. The aircraft 
industry is in a period full of 
actual and potential change. 

Recognising the awkward- 
ness of forecast and the falli- 
Ihlity of individual prophe- 
cies, we have solicited the 
aircraft industry's leading 
executives to supplement our 
estimates of the future with 
their own. To secure an idea 
of the general average trend 
of the industry's most en- 
lightened thought, we sent 
out some six weeks ago re- 
quests for contributions to a 
symposium upon the probable 
course of the industry in 
1930 and upon the desirable 
courses of manufacturing and 
merchandising policy. The 
results are presented here. 

To secure specific comment 
U(>on what seemed to us the 
most important of the industry’s problems, we included 
in our letter five specific questions to wlijch the replies 
in some cases refer by number. They were; 

1- The probable trend of the industry for the 
coming year. In other words, wliat shifts in financial 
industrial organization and in general relation between 
design, production, and sales appear probable? I 
should be particularly interested in any comments 
upon the experience of 1929 and its probable reflec- 
tion into the future. 

2- The approximate magnitude of the total pro- 
duction of the aircraft industry for 1930. If it seems 
inadvisable to give concrete figures, observations upon 
the considerations affecting total production and upon 
the probable general tendency (whether or not there 
will be a quick rebound during the coming spring, 
etc.) would be of marked interest. I should also 
like to obtain your views regarding the probable 
magnitude of pure replacement demand during 1930. 

3. What must he done to keep production and 


sales in proper relationship without allowing factory 
programs to become unduly seasonal ? 

4. Observations upon desirable new markets, the 
feasibility of developing them, and the probable 
manner in which they will open up during the coming 
year. For example, I am eager for authoritative 
comments upon the probable rapidity of expansion 
of sales among true private owners, using airplanes 
entirely for non-commercial purposes. 

5. As intimately related to the foregoing, the trend 
of types, and reasons for adopting the particular 
types of aircraft or engines which you favor. Wljat 
is to be the relative standing of the two-seater and 
the three-seater? How are the open and cabin air- 
planes to share the market of the future? 

The replies speak for themselves. So far as summary 
is possible, the general tone can be summarized as one 
of optimism for the future, combined with a high 
degree of caution and determination not to be lead 
astray into an excess of enthusiasm, Opinions on the 
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FOR 1930 ? 


Sales for This Year 


probable continuance of the merger trend are varied, 
but the general feeling seems to be that it has run 
far enough for the present, though many of the small 
companies which are not in a position to present a 
product having any unique attractions will find the 
coming year an extremely difficult one. 

The prevailing view is that production will run about 
equal to that of 1929, although in some cases a pro- 
nounced slump is forecast, while a few others look 
forward to so pronounced an improvement with the 
coming of spring that the total number of machines 
will appreciably exceed 1929's record. 

Seasonal production is recognized as one of the 
industry’s most serious problems, and no very comi^efe 
solution is proposed. The possibilities of improvement 
most often suggested are in the development of airplanes 
which can be used with comfort and satisfaction through- 
out the winter in northern climates, or in a market 
analysis and forecast detailed enough to make it pos- 
sible to risk building ahead during the winter months 
for spring sales. 

There is no agreement upon the importance of the 
private owner, but the preponderant trend is to regard 
that market as something of a luxury for the comir^ 
year. It is agreed that it must be studied in detail, 
but most of the contributors feel that its wholesale 
effect upon production lies in the future and that air- 
jilanes must still be sold primarily for business purposes. 

Naturally, impressions upon the trend of favor among 
the various types are influenced by the individual ex- 
perience of the commentator. The past popularity of 
the three-passenger machine, which has been the 
specialty of a large number of companies, is perhaps 
projected forward into the future to reflect the natural 
desire of a manufacturer to continue with the product 
with which he has had most experience and which has 
brought him most success in the past. Putting that 
consideration aside for the moment, the apparent 
weight of testimony is towards the three-seater as 
against the two-seater machine, the latter having only 
a few very warm supporters, and it is very emphatically 
towards the cabin plane, except for training and certain 
other very specialized uses. Several replies emphasized 
the desirability of the two-seater with side-by-side 
seating arrangement for the private owner. 

No summary can be anything more than a suggestion 
of the wealth of material that the contributions to the 
symposium present. They contain no deadwood. They 
are all interesting and important, and we heartily 
recommend that they be read as a whole. 


Caution and Courage 

By C. M. KEYS 


President, Curl 


I Corp. 
e Hoard, 
tn-Maddnx Ah 


O verproduction of airplane models of many types 
was suspected during the summer of 1929, became 
obvious about September and, I believe, was corrected by 
the end of the year by the very drastic process of shut- 
ting down or curtailing to the minimum plants engaged 
in commercial production of planes and, to a lesser 
extent, of motors. Commercial motors are so much more 
nearly standardized and become ob- 
solete so much more slowly than 
planes that the manufacturers feel 
fairly safe in keeping them in mod- 
erate production even at a time of 
overproduction. 

The curtailment will probably 
continue until well on in the Spring, 
and longer than that unless clear 
signs indicate that the market has 
caught up to the supply. 

In the early part of 1930 caution 
is the keynote of the trade. Work- 
ing capital is being conserved, over- 
heads are being cut severely, while 
expansion is being held down to only the amounts of 
firm contracts. Organizations are being made more com- 
pact and efficient and extraordinary efforts are being used 
in sales. It is characteristic of the new trade that was 
forced into a rapid growth that the Sales Departments 
were in large part merely takers of orders in 1928 and 
the early part of 1929. The real job of selling airplanes 
is just beginning to develop. 

There seems to be plenty of courage and vision left 
in this trade after the great recession of 1929. The hope 
of the commercial end of the industry is the probable 
growth of private ownership and operation of planes, 
both large and small ; the large for corporations and 
executive groups, and the small for individual pilots. One 
may look forward with some confidence to the develop- 
ment of a very substantial volume of new business in 
1930 compared with any previous year. The best sign 
at the moment is the increase in the number of men tak- 
ing training who do not expect to become professional 
pilots and make their living in flying, 



Better Transport Planes and Easier Flying 

By GRAH.4M B. GROSVENOR 

President, The Aviation Corp. 

T he coming year will see the aviation industry plac- 
ng itself upon a firmer foundation and formulating 
sounder policies than have been possible in the past. In 
the year just ended there was much effort and money 
directed toward unsound activities. It would be a fallacy 
to say that no more money and effort will be spent in 
useless enterprise, but I believe 1930 will see generally 
a more wise correlation of efforts and expenditures and 



292 


the strengthening of the industry's hnancial foundation 
through further consolidation and the elimination of 
many ill-considered activities. 

Experience, which is the great 
teacher, has shown us that the ma- 
jority of present types of airplanes 

from the standpoint of the air trans- 
port o])crator. There is still much 
to he done by the aircraft designer 
and nianu facUircr to provide an air- 
plane which can be operated at a 
minimum of cost and I look for- 
ward to much improvement in this 
respect tiuring the coming year. The 
surface has barely been scratched in 
the matter of aero-dynamic effi- 
ciency and too much effort has been directed in the past 
to production in comparison with that directed toward 
refinement and improvement of design. Now indications 
are that the engineering of the airplane is receiving more 
of the much needed attention and that material improve- 
ment in efficiency may be looked for, 

2, The first half of 1929 saw aircraft production activ- 
ities expami beyond all reasonable bounds as a result of 
an exaggerated enthusiasm, leaving perhaps 2,500 unsold 
airplanes on the market. 

Thi.s sribering influence will bring sibout a more care- 
fully planned and regulated production of aircraft, and 
a more thnmughly organized and better directetl sale.s 



effort. 

Sales of aircraft for replacement purposc.s, with 
es]iecial reference to scheduled air transport operations, 
probably will nut be great. Many of the airline operators 
have found themselves with sur|)lns etjuipment on their 
hands, and equipment in use during the last year was 
not flown enough in most cases to make replacements 
necessary. Obsolescence rather than wear and tear prob- 
ably will be responsible for most of the replacements 
of transport lines during 1930. 

3. The problem of regulation of production and sales 
to prevent undue seasonal slumps is a matter which 
requires serious study. Even the automobile industry 

slumps, in which factories all but close their doors. Cer- 
tainly the aircraft industry has an even more serious 
seasonal problem to consider. 

4, Probably the largest present field for the sale of 
aircraft is that of unscheduled commercial operations. 
There, I believe, sales efforts can be directed most effec- 
tively for some time to come. In this country there are 
ntany hundreds of business oiganizations which could 
use aircraft to distinct advantage, but whose executives 
are not yet sold on the idea of flying or of maintaining 
an airplane. This field, it seems to me, has untold possi- 
bilities for development. 

Development of the private owner field, I believe, de- 
pends largely upon the manufacturers themselves, and 
upon their success in bringing forth an airplane suitable 
for private flying — that is, an airplane comparatively safe 
in the hands of the novice; an airplane which the private 
pleasure-flying owner can learn to fly without undertak- 
ing a long costly flying school course. I do not believe 
that the field of the private owner will expand very 
widely until such an airplane has been developed and 
until price and maintenance costs can be materiaily re- 
duced. Development and encouragement of gliding, I 
believe, will do as much as any one thing in preparing 
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a fertile field for the privately owned pleasure airplane. 

5. As to types of planes, there is no question but that 
the threc-place open plane has a wider field of usefulness 
than the two-place ship. The two-place job has its field 
limited largely to flying instruction, while the three-place 
plane can be used both for instruction and taxi-hopping 
and is much more desirable as a pleasure plane. I believe 
that, as with the automobile, the closed cabin plane will 
find greater favor in the future than the open cockpit 
type. There are numerous reasons. The cahin ship is 
decidedly more comfortable, there is protection from the 
wiml blasts and protection from cold in chilly weather. 
The cabin is easier to get in and out of than the open 
[)lane. There is more room, and certainly a cabin can be 
kept much cleaner than an open cockpit — a selling point 


Military Aviation — Air Mail — A Needed 
Readjustment in Progress 
Bv FREDERICK B. RENTSCHLER 

Presidem, U»M Aircraft & Tronj^orl Co. 

N kiv PRODI CTIOK peaks were reached in 1929 by all 
branches of the aeronautical industry. To a substan- 
tial degree, this increase was due to healthy expansion, 
but to some extent excessive capital and misguided public 
interest were resjtonsihle. Literally 
speaking, those of us with longe.st 
experience in aviation, and whose 
confidence in its success made opti- 
mists of u.s for years, almost over- 
night became pessimists by compari- 
son with the unwarranted ojitimism 
and Ireliefs on the jiart of less ex- 
perienced individuals. Money and 
facilitie.s svere freely made available 
for both the .sound and unsound 
equipment and transport projects. 

As a result of the above, the 
readjustment period now ixx:urring 
was only to l>e expected. .Aviation 

well financed, ex])crience<l organization,' and with the 
premium still upon pioneering and engineering ability. 
The art is by no means standardized, but is moving per- 
bai)s more swiftly today, from a development point of 
view, than ever previously. 

Military aeronautics is still the backbone of the equip- 
ment industry, and airmail stands in similar position with 
reference to trajisportation. Commercial aeronavitics has 
made wonderful progress, ami there is less ((uestion than 
ever that it is rapidly developing into a great new 
industry. 

During this period of readjustment intelligent and 
conservative management is requisite. It is certainly un- 
wise to build for stock or to force sales unduly. It is to 
l>e expected that in this period ahead the sound and 
unsound projects and organizations will be clearly indi- 
cated and the usual results will invariably follow. 

It is believed there is more reason at the present time 
for complete confidence in the aviation industry than at 
any time during the twenty-odd years of its existence. 
Military and naval aviation have completely demonstrated 
their worth. Types of airplanes and of engines have 
been tremendously improved in every way, which makes 
the possibilities for purely commercial projects greater 
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than ever. With the readjustment period behind us, 
aviation within 1930 will continue to show remarkable 
progress and continue toward its goal. 

Sounder Financing and Larger Net Proofs 

By E. S. EVANS 

prisidcm, Dcirnil Aircraft Corf. 

T he industry as a whole has Just completed a very 
successful year in its history of growth, but judged 
by the standard of net income — which determines the 
success or failure of any industry — aviation has not been 
as profitable as we who are in it 
would like to have it. 

We must remember, however, 
that this baby industry is now pass- 
ing through its period of "growing 
pains" and is now “putting on its 
long pants" and is experiencing 
what all other successful groups 
have liail to undergo in order to at- 
tain the sound business footing tliat 
will insure financial success. 

Among other things, the year 
1929 has seen several important 
moves toward consolidation and 
sounder financing, and it is entirely 
probable that 1930 will see further constructive action 
along these lines. 

The aviation industry has discovered, through more 
or less bitter experience, that while its production meth- 
ods may follow very closely those laid down by the suc- 
cessful automotive manufacturers, its income must be 
derived from methods more closely approximating those 
used by the railroads and steamship organizations. 

There will be a good many more airplanes sold in 1930 
than there were in the past year. One reason for this is 
the fact that flying schools will turn out nearly twice as 
many pilots in the coming year as were graduated in 
1929, dl of whom will be potential buyers or will fly for 
some private owner or transport line. Another reason 
lies in the fact that the general public is fast becoming 
air-minded, which will aid the market for aircraft as 
well as the organized transimrt lines in passengers 

A well organized sales department should eliminate 
the so-called dull seasons for the factories. This lias been 
the most n^lected phase of the industry due to the fact 
that after Col. Lindbergh’s famous flight in the "Spirit 
of St. Louis” sales far exceeded production and no well 
planned sales program was needed. 

The Detroit Aircraft Corporation, like all other large 
aircraft manufacturers, is constantly striving to improve 
its products, and has a large staff of engineers engaged 
in this work. Models will be changed from time to time 
as new improvements are discovered and thoroughly 
tested. New interior refinements will appear, as the 
public is demanding luxury and finish as well as per- 
formance in airplanes. 

And, just as people are demanding closed automobiles, 
so will they demand cabin airplanes, and I believe that 
1930 will see more of the closed types of ships sold than 
ever before. Of course the open ship will always retain 
its olace as a training plane, and the ship of the type of 
the Lockheed Sirius that we built for Col. Lindbergh 
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will always find a buyer in the sportsman, as will the 
small flying boat. 

Through the medium of education, the public is gain- 
ing confidence in the efficiency and safety of aircraft, I 
firmly believe that nothing can prevent, nor long delay, 
the ultimate success of the industry. 


Conservatism and Lower Landing Speeds 

By TEMPLE N. JOYCE 

t'ice-presidcHl in Charge^ Sales, 

T O PREDICT with any reasonable degree of accuracy 
the trend of the aviation industry is almost an im- 
[xissibility at this time. With the adverse influence of 
two major factors, the stock market decline and the gen- 
eral breaking down of the whole over-developed commer- 
cial picture, the industry finds itself with defunct com- 
panies throughout the country flooding the already over- 
produced market with their orphan planes; many dis- 
illusioned, young student pilots who cannot find the 
promised jobs; and the general public fed up on the 
enormous amount of ballyhoo and unsavory crashes in 
all phases of operation. 

I cannot too forcibly express the opinion that the in- 
dustry has got to come down to earth. Everyone cannot 
fly, and the majority of our people will not want to even 
as passengers for some years to come, or until safer 
(ilanes are built. Aviation is naturally more dangerous 
than other methods of transportation, as increases in 
s|)ceds in the past have always brought about added risks. 
During the past year the air has had more than its share. 

Why? Because aviation caught 
public fancy, particularly that of the 
purchasers of securities, and larger 
sums of money were made available 
than the competent aviation execu- 
tives could take care of. An influx 
into the industry of personnel who 
knew nothing of air operations re- 
sulted, and in addition many vision- 
ary young pilots were suddenly ex- 
[>ected to assume and carry out the 
duties of conservative management. 
It is quite natural, with this state of 
affairs, that the industry should find 
itself as it is today. It would be bet- 
ter to let the industry shrink within itself during the com- 
ing year, and let the demand exceed the supply, rather than 
repeat what we have just gone through. Building upon 
definite commitments from distributors and dealers, in 
place of wild hopes, would tend to curb over-production. 

The art is advancing too rapidly, and the demand is too 
small, to get anything like pr^uction. These two factors 
will undoubtedly increase prices and still further cut 
down demand. Let us not be carried away by the rosy 
picture of the automobile industry; too often we draw 
an analogy between the automobile and the airplane. The 
growth of aviation can be better likened to the motor boat 
and shipbuilding industry, where private activity is on 
the increase, and the biggest outlet for planes during 
the coming year should be in the private-owner class. 
Accidents caused by bad weather should be less in private 
activity, due to the lack of that impulse to push through 
which has been the cause of numerous air transport 
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crashes. Lower landing speeds prevail in this class of 
plane, but should be still further cut down in order to 
reduce the bad influence of recent accidents. 

There arc two major items that will bring about better 
conditions, particularly in private fl^ng. First, the proper 
training of personnel to use their heads in avoiding 
trouble rather than to depend upon clever handling of 
the stick when it overtakes them. The action of the 
Department of Commerce in rating schools will probably 
be of the greatest influence towards bringing about a 
proper training of personnel. 

Second, reduction in landing speeds in all classes of 
aircraft. It appears to the writer that we have gone 
craxy over top sjteeds which, in the absence of any new 
aerodynamic developments, naturally bring high landing 
speeds. Our airports, with few exceptions, are too small 
and our landing speeds too high. We persist in dosing 
our eyes to the probable serious consequences of motor 
failure just after take-off when beyond the safe landing 
limits of the airport, and pray to God that this misfor- 
tune may not overtake us. This military pilots' psycholc^ 
must be eliminated from commercial aviation. Railroad 
operation under similar conditions would be in a pitiable 
state of affairs. One is sure that the railroads do not 
run their trains on the hope that the maximum critical 
condition may not occur. To make an aircraft land at 60 
or 70 m.p.h. is only courting disaster, particularly when 
it is expected to put this type of plane in the hands of 
the average man. Operators who countenance such land- 
ing speeds in air transport operations, and designers who 
lay jobs out, should be introduced to a few forced land- 
ings, either just after take-off or over unfavorable terri- 
tory. They might modify some of their conclusions sub- 
sequently. 

The success of the Curtiss Tanager in winning the 
■Guggenheim competition is a great credit to that com- 
pany. particularly with regard to cutting down landing 
speed, and is a fine example that should be emulated by 
the other manufacturers in this country. 

To fly is to use our wings instead of the engines. Let 


Making Flying Simple — Selling the 
Idea to the Public 
By ROBERT E. LEES 

Sales Manager. Waco Aircraft Co. 

A YEAH AGO TODAY, our outlook toward 1929 was much 
the same as it is now toward 1930. At that time 
we faced the problem of selling a much higher-priced 
airplane than in previous years, and it further will be 
recalled that the previous autumn of 1928 had also shown 
a decided falling off in retail business. 

We feel that we are in a better position this year due 
to the fact that stocks of new Waco airplanes here at 
the factory and in the hands of distributors and dealers 
are much lower than they were a year ago today. It is 
true that we all will have to sell airplanes this year, but 
the first thing that we will have to sell the public is that 
flying is reasonably safe and reasonably easy. The rest 
will follow. 

2. We expect our 1930 sales to exceed 1929, owing to 
the availability of good new production motors at lower 
prices. 

3. This industry still seems to be a seasonal one, al- 
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though, of course, export selling in the southern hemis- 
phere will help balance it as will the production and 
development of airplanes that can be flown with pleasure 
in the winter time, 

4. As closely as we are able to determine, about half 
of the Waco airplanes sold in 1929 went into the hands 
of private owners, and this market will increase with 
reasonable rapidity as fast as we prove to it that flying 
is inexpensive, safe and easy. In this connection, it 
must be remembered that many operators and pilots have 
been forced to make their living through the sale of pas- 
senger rides and student instruction, and success in this 
effort makes it necessary to prove to the public that flying 
is expensive, very difficult and thrillingly dangerous. This 
puts the average retail sales dealer and operator on both 
sides of the fence at the same time, but the ones who 
have specialized in airplane sales are beginning to dis- 
cover which side is the most profitable, and have found 
that the public is very much delighted to learn that flying 
is reasonably economical, safe and that the average 
human being can learn to fly in reasonably fair weather. 

5. We favor the three-scater for the reason that it can 
be sold at a price very little higher than a two-seater 
and that it has an all-around commercial and resale value. 

Effect of Mergers^— Aicakening to Some 
Hard Facts — Need for Lower 
Transport Costs 
By SHERMAN M. FMHCHILD 

T here is no doubt that great technical advance is 
going to be made in airplane design in 1930 and the 
years thereafter. The possibilities of really scientific 
engineering have never been fully used. Such scientific 
engineering requires expensive wind tunnels, model 
basins and large engineering staffs, which can only he 
justified by organizations with large 
production and capita! to do the re- 
search and pay for it before returns 
on this money are obtained from the 
sale of the improved airplanes. This 
would indicate that airplane produc- 
tion would be concentrated in a few 
of the larger groups. 

In contrast to the situation in the 
automobile industry, there is no such 
thing as an assembled airplane. Most 
of the small automobile manufactur- 
ers depend on almost complete as- 
sembly of their products. No such 
condition exists in the airplane in- 
dustry to aid the small manufacturer. It must be said, 
however, that performance is not the only requirement 
for some small and cheap planes, and in these classes 
we will have the inde|>endcnt manufacturer. 

Probably the biggest general change in the industry for 
1930 will be the tendency for the large manufacturers to 
market the airplane and the motor as a whole. This 
means that airplane motor manufacturers who are also 
airplane manufacturers will be unable to sell their motors 
to independents, providing the independents can buy 
motors as good, or almost as good, from independent 
motor manufacturers. This situation is a natural one. 
At the present time, independent motor manufacturers 
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cannot supply motors of all sizes. However, it is only 
reasonable that the independent manufacturer will prefer 
not to build up a competitor's business through the pur- 
chase of his motors. .All of these facts tend to show that 
at least 75 per cent of the airplane i>rotluction of this 
country will be coiiccntratetl in the five or six larger 
groups. Sales and production will undoubtedly be placed 
on a more scientific basis. There are at present altogether 
too many dollars of capital used for one dollar of sales, 
and if any real earnings are to be made this condition 
will have to l>e reversed. 

2. Aircraft production for 1930 is faced with the 
situation that there are from 1,000 to 1,500 planes which 
liave never reached the ultimate consumer. Although 
they are not all listed in the manufacturers’ inventories, 
they have been sold to allied organizations and have not 
yet reached a user. In atldition to this, another thousand 
airplanes were purchased by organizations that have no 
real use for them and are now fintliiig it out, and they 
will undoubtedly come back on the market. I refer to 
transi>ort organizations who are now finding out that they 
cannot make any money out of air jiasscnger trans]>ort. 
\\'e are, therefore, starting 1930 with 2,500 airplanes to 
get out of the way liefore we can start. -Aviation is a 
luxury and with present business conditions in the coun- 
try. and with people having less time to play, 1 see no 
reason why there should be a stidden tieniand for air- 
planes. Therefore, I feel the total demand will be around 
7,000 planes, of which 2,500 have been produced, so that 
we may expect to build from 4,000 to 5,000 new 

3. If there is any one item which is needed in the air- 
idane industry it is an actual forecast of sales by months. 
A forecast by the industry will allow production and 
inventories to be kei>t in much better relationship than 
in the past. 

4. There is a great deal of misconception about the 
use and pos.sibilities of the airplane, much of it due to 
over-enthusiastic advertising on the part of the aviation 
manufacturers. Business houses are now finding out that 
they cannot profitably equip all of their salesmen with 
airplanes an<l that getting there by air])laiie does not get 
them the order while their competitor Is traveling on the 
train. In the same way regularity and comfort of air 
iwissenger travel doe.s not compare with the glowing state- 
ments in the advertisements. Bu.siness houses will un- 
tlonbtetlly use airplanes and there will undinthtedly be air 
passenger lines. However, 1 do not feel that new uses 
for airplanes will count for any great increase in demand. 
Many business houses used airplanes liecause of their 
novelty, and the newspaper publicity which they obtained 
really paid the cost of the plane. As airplanes are no 
more a novelty, this publicity is falling off and it will, 
therefore, be more difficult to get advertising managers 
to charge the cost of planes into their budgets. 

The biggest problem which faces the industry in 1930 
is the question of some outside support for the air trans- 
|iortation lines. There is no que.stion in the mind of any 
i.ir transportation executive who has made any real study 
t>f the proposition, that he cannot depend on more than 
SO per cent loads and that he is lucky if he obtains that 
average. Under these conditions air transportation costs 
from $.20 to $.25 per passenger mile, and it is being sold 
at from $.5 to $.12 a passenger mile- If some outside help 
is not brought in to make up this deficit, air transpor- 
t.Ttion will probably fail, and the public generally will 
become disgusted with the aviation industry. Large air- 


planes, intensity of service and aerodynamic improve- 
ntents will undonlitly retluce the cost of air transporta- 
tion, hut all of the.se items together cannot possibly affect 
these costs over 25 to 30 per cent in the next two years 
.-uid. therefore, the only solution lies in finding some way 

5. It is diffiailt to predict the trends in design. There 
is a tendency toward monoplanes, especially in the cabin 
field. There is also a strong tendency towaril in-line en- 
eines, and a survey of the market indicates that the avia- 
tion public is sold on and will welcome in-line engines. 
When all is said and done, there is little money to be 
made out of the purely school plane, and, therefore, a 
three-passenger plane has better chances for making 
money on the side when not being used for school in- 
struction than the iwn-place, and there will lie a tleinand 
for it. 


Let Markets Control Production — 
More and Better Statistics 


II Charge of .S, 


il Carp. 


I T IS suPERFi.uous, pcrhap.s. to say tliat tlie trend of the 
industry is definitely and inevitably toward merging 
into larger iiiiils the various smaller units that have 
been in existence in the jia.st, with a rapid weetiing out 
of the less efficient or less strongly financed manufac- 
turers. With the great excess of producing cajiacity over 
iwissible immediate demand we have a highly competitive 
industry, with all producing organizations bidding 
.strongly for the limited market and operation on an 
extremely narrow margin of profit or at a definite loss. 
Those who are not very .strongly financed will find the 
sletlding very hard indeed. 

'J'he .sales force is becoming and 
will become increasingly imiiortant. 
and must inevitably take a jxisition 
of predominating importance. That 
is to say, the selling organizations 
must stand in relation to engineer- 
ing and manufacturing oiganiza- 
tions, not as a force to sell what 
the engineering .and manufacturing 
forces choose to build, but as an 
agent which will direct the activi- 
ties of the engineering departments 
B <• 1 ri iiioii dictate production schedules to 

the manufacturing departments. 

2. I am not at all pessimistic 
almiit the market for 1930. 1929 has shown a .substantial 
and steady growth in the use and sale of aircraft over 
1928. of course. There is every indication of a normal 
1 of that growth in 1930. ] should place 



n 8.000 and 9,000 

iirse, partly a normal 
i greatly accentuated 
(1 ) The die-hard 


the probable market for 1930 al 
commercial airplanes of ail classes 
The “slump" of this fall is, of c 
seasonal phenomenon but it has be 
by numerous other factors such a 
spirit of many manufacturers who refused to believe 
that their initial market estimates had been far too opti- 
mistic and who continued Intilding in the face of warn- 
ing signals until they had rather liailly over extendeii ; 
(2) Formation of mcmermis new airline.s during the 
spring and early summer which gave an artificial stimulus 
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to sales in the early part of the year followed 1>y a rather 
abrupt recession as realization came that the public is 
less ready to ride as yet than early estimates led operators 
to expect : (.?) The stock market reaction ; (4) A gen- 
eral discarding of the rose-colored glasses that were so 
generally used early in the year to look at all matters 
jiertaining to aeronautics, and a general pausing to take 

I doubt if there will Iw a very great ileniand for jture 
replacements during the coming year. Matty operators 
are alreatly overixtught on flying equipment. Few of 
them have as yet actually worn out the new equipment 
which has been bought during the jMst year. 

I look for a steady increase in sales throughout the 
spring and summer, with a recession altout October, hut 
not nearly so great in proitortioii as has Ixten the recession 
of this fall. 

.T The foreign market is, rif course, jilways ti strong 
factor in smooihiiig out seasonal variations, hut of even 
more importance is the development of accuriite statistical 
information as to what iictunlly is going on. The absence 
of accurate statisticjil study of production :uid actual 
sales in variou.s t)i)cs and in the various power and price 
classes is the greatest hanrlicap of the industry today. 
The Aeronautical Chamber of rommerce has a real 
mission to i>erform along this line. 

4. I do not look for any verv great market amrmg 
true private owners in 19,?0, I 'itelievg that exiansion 
will be greatest during this year in the ‘'executive trans- 
ixirtation" class. Service facilities and salesmanship 
have not yet progressed sufficiently and type.s and prices 
have not yet become sufficiently stabilized to offer great 
encouragement to the tridy private owner. There will 
unquestionably he an increase in the private owner class, 
but it will be ])riiicipally confined to the luxury or siiort- 
ing class. The general tendency of the prospective 

5. Ill passenger trans|io'rt there will Ik ex|Krirnemal 
use of much larger multiniotor tyjies, hut no very great 
market. I exiiect to see a rather wide spread adoption 
of smaller six and eight place single engine t)pes — ac- 
tuated princi|Killy by motives of economy and efficiency, 
on the theory that more fretpient schedules with smaller 
loads will net larger volume and greater revenue. 

single-engine cabin monoplane of moderate cost seems 
to occupy the favorite position, iKcause of the moderate 
initial and ilepreciation cost.s. I can't hok! out a great 
future in my mind for the oikii Iwo-scal tandem arrange- 
ment. excqit for training ami purely .sport flying pur- 
jioses, iKcause all men lo«- com]iany and few like to riile 
for any great length of time in silence without lumiaii 
contact. The oikii three seater is an improvement on 
the two seatcr in this regard, hut will persist in consid- 
erable volume only so long as it is distinctly chea]XT than 
the cabin tyjx:. 

There is little iinestion that the cabin ty|>e will .steadily 
|■nc^oach Ui>on and eventually largely displace the oiKn 
cockpit type. Hea-sons : (11 !-css noise ami confusion ; 

(2) Greater comfort — heaters for winter, absence of 
helmet and goggles, no s|)ecial clothes required, etc. ; 

(3) Greater compani(mshi|s— conversation practicable, 
and sitle-by-side seating arrangement. 

There is undoubtedly a good market for the two-seater 
“chummy" cabin type because of its low price, but there 
will be an inevitable trend toward the four-place cabin 
type of about 200 hp, — for the same reason that the five- 
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place closed sedan is so popular in the automobile market. 

In engines. I believe, we will stick to air cooling, be- 
cause of decreased complications, but will tend toward 
inverted \'ee or in-line engines in the larger power classes 
because of demand for higher speeds, better visibility and 
smoother operation. 


Cultivate the Easiest Markets First — 
Good Replacement Demand^— 
Seasonal Problems 
By WM. B. ROBERTSON 

Prrsirifiil. Cnrlist-Rnbcrltoii Airplane .1//.7. Co. 

T he most important question that is Itefore us now 
is that of sales. Factories have caught u[> with the 
cleimiiid .uul have overproduced. Heretofore, it has Ikcu 
an easy matter to sell an airplane, as the demand was 
greater than the supply : now it is not such an easy 
matter. Aiq>iaiies will have to Ik marketed in a manner 
similar to that of the automobile. The factories are 
ra|)idly realizing this and are establishing their tiistribu- 
lor.s and dealer.s in the territory, who are cither owner.s 
of flying schools, taxi lines, and established aviation 
oiKrators, or are automohile distributors who are start- 

I have n'lade an exhaustive study of the general mar- 
ket and have broken it down into three groups, each 
of which must Ik a|iproached in an entirely different 
maimer, as the infonuation that would be of interest to 
one group would not Ik of particular concern to the 
others. These groups listed in their importance are: 
Group I, 'I'hose who arc now interested or connected 
in some way with the aeronautical industry, namely 
28,000 students in training, some 8.000 licensed pilots, 
some 12,000 licensed mechanics, and the airline and air- 
mail o]Krators. I believe that this group is the imme- 
diate market. This group is already airminded and 
interested in tlic technical angle, as its members know 
the difference between tail .skid, top speed, cruising and 
landing s|Kcd. as well as other |wrformance data, par- 
ticularly the cost- 

Grouii 2. Next in iiii|)ortancc are the business 
houses. There are hundreds of thousands of corpora- 
tions ami business cstaliUshmenis that would Ik more 
Ilian willing to use an aiqilaiie in their business if they 
coultl be convinceil of the actual economy of the air- 
plane, through demonstrations. I f they can increase 
their stiles, and incidentally their prestige by employing 
the air])lane, the profits will follow. I firmly believe that 
more business houses would use the aiqilane. if they 

iheni. This can only be done through demonstrations. 

Group 3. Those gentlemen who have plenty of money 
and fly only for the sport of it. nicinbers of exclusive 
clubs including the yacht clubs throughout the country, 
who are lovers of outdoor .sjioqs. 

I prepared seixirate sales letters which I used some 
months ago in reaching cacli of the above groups. 

Answering your iinestions outlined in your letter. I 
am pleased to advise my views on the subjects con- 
tained in each ({uesiion as follows : 

I. [ believe lliat the probable trend of the industry 
for the coming j’ear will be towards furtlier consolida- 
tions. merging of executive, engineering and factory 
management personnel, and elimination of unnecessary 
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expense wlicrever possible. It is my hope that the com- 
ing year will bring alxjut such mergers, consolidations 
and eliminations as are necessary to put the industry on 
a safe financial and industrial footing so that its growth 
from now on will be natural and licalthy. 

The experiences of 1928 and 1929 have proved that 
there are too many aircraft coni|)aiiies oi^nized and 
ojKrated on a limited capital, anti during the seasonal 
depression tliese companies naturally will go out of 
business, leaving different ti’pes of airplanes in storage 
tlirougliout the country which will h.ave to be tlirown 
on the market at any price, reflecting on the entire 
market adversely. 

2. As to the number of planes and engines that will 
be built during 1930, it is impossible to give any con 
Crete figures, as one iwrson's guess is as good as an- 
other's. 1 do believe, however, that there will be ap- 
proximately 75 per cent replacement demand during 
1930, <lue to the fact that the new models coming on 
the market will be of such marked improvement in 
jKrformance and economical operation that these fea- 
tures cannot he overlooked by the oiKrators. My be- 
lief is that we can look forward to a demand possibly 
as great as we found in 1929. 

3. The problem of kcc|)ing production and sales in 
the proper relationship is one of great concern to me. 
jxjssihly because I am on both sides of the fence, namely 
as president of the Curliss-Rohertson Airplane Manu- 
facturing Co. and vice-president of the Curtiss-Wriglit 
Sales Cor]ioration, assisting Mr, Beech in the sale not 
only of the products of this factory, hut the protlucts 
of the other factories in the Curtiss-Wright group. I 
find that this is the problem of the hour. 

Surely we cannot expect a distributor or dealer who 
so far has not made any money out of the distributor- 
shi|) of aiqilanes to sign a contract and live u|> to that 
contract by taking ships from the factory during the dull 
sea.-ion iu order tliat the factory may be kept running 
on a regular schedule. 

Of cour.se the ideal situation would be to have the 
factories run on this schedule the year round and the 
(listrihutor take the ships from the factory as they are 
manufactured. The past years have proven to us tint 
this cannot be done and it seems to me therefore lliat 
the prulilein is that of the factories, at least for the 
present- There are two alternatives, 1 believe: one is 
to shut down the factories during the seasonal slump 
and open again in the spring, and the second is for the 
factories to manufacture the least number of airplanes 
in order to keep the wheels going and store the ships 
until the demand opens again in the spring. Both of 
tliese alternatives have serious disaihautages. If the 
factories shut down there i.s a certain amount of over- 
head and other expense that goes on just the same, 
on the other hand it would be unwise to continue manu- 
facturing one or two tj-pes and fill the warehouses with 
these two types only to have them far outclassed by new 
models which are placed on the market in the spring. 
We are giving this problem serious consideration and 
hope that the solution is not far distant. 

4. I believe I have already answered these questions. 

5. I hdieve the trend of the types of airplanes is 
toward the cabin type for business houses and private 
owners, and o]Kn t,v]KS for training ships and airmail 
and special flights where the arrival on time is ali- 
iiu|iortant. I lielieve that the two-seater open cockpit 
plane will always be in demand as a training ship and 
that the three-seater open cockpit plane will not be in 
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use as heretofore as it will be rcplacetl by the cabin 
plane for short passenger hops, and that four-place 
cabin planes will find a very ready market in 1930. I 
believe also that the six-, seven-, anil eight-place ships 

both in original cost aiul oiKrntioii. which will result in 
the a|iiKarancc of a iKqmlar priced twin-motored cabin 

• • • 

More Intelligent Merchandising — 
Effect of Insurance Costs 
By B. F. CASTLE 

President. Great Lakes AirerafI Carp. 

I T APPEARS TO MR that the trend toward consolidation 
ill the aircraft industry will continue. At this time 
it is obvious that consolidation with strong com[ianies 
is the only thing which will -save many of the smaller 
companies from total extinction. 

Undoubtedly, the administration 
of aircraft corporations in 1930 will 
be more economical than it was in 
the early pari of 1929, when com- 
panies were long in cash and short 
in inventory, ft is quite probable 
that the reverse of the latter situa- 
tion is now true and th.st manage- 
ment is perceiving how difficult it is 
to maintain a liquid position and, 
therefore, how necessary it is to 
eliminate every expenditure which 
is not vital to the efficiency of the 
organization. 

Competition for government orders will he very in- 
tense iKcause of the fact that much commercial business 
which was anticipated by manufacturers has failed to 
materialize. In order to keep their factories moving they 
are looking to government business. 

Production for 1930 should be about the same as in 
1929 and I feel that at the end of 1930 the story will 
show that inventories have been greatly reduced anil that 
the companies in the industry are as a whole in a much 
more liquid position than they arc today. 

It .seems to me that the outstanding characteristic of 
1929 was the failure of the aircraft industry to analyze 
its market and to plan a real merchandising program. 
Undoubtedly in 1930 sound merchandising principles will 
Ik applied. The commercial market for aircraft, while 
not large, is ailequate for the production facilities of the 
inilustry as they exist today. However, the market i.s 
one which is difficult to develop and the costliness of 
sales is one factor which .should be reckoned with iu 
price fixing for the 1930 calendar year. Examining the 
|)rices of aircraft one cannot help but feel that there has 
been a failure on the part of the industry to properly 
evaluate the cost of engineering, administration, and 
sales. Otherwise, the prices which have been fixed by 
certain companies must reflect a determination to take 
substantial losses on initial production. 

The gradual expansion of the export field, particularly 
in Latin America, has been very marked during the past 
year, and_ it is my opinion that there will be continual 
progress in this direction, .-\merican manufacturers have 
a logical advantage in this field and if they organize 
properly for sales they should develop a very interesting 
outlet for their surplus in the years to come. 
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The financing of sales, lioth for export anil in the 
domestic field, on the time iiayment jilan will make prog- 
ress during the coming year for it is now a fixture in 
the economic life of this cmnitry and in foreign countries 
where American motor cars are sold. The aircraft in- 
ilustry cannot afford to overlook this factor. 

One of the greatest deterrents to sales is the high cost 
of insurance and it wniilrl stem that the ,\eromuitical 
Chamber of Commerce could not devote itself to any 
more constructive lo|)ic than that of rietermining ways 
and means of reiUicing the cost of insurance tn indi- 

Sales to prisalc owners shimkl cxivnwl if the ex])cri- 
ence in Knglan<I is any critciion. fn England it is smart 
to fly and it wimld appear that through the medium of 
the Aviation Country Cliilis in this ccmiUry the sjmrtsman 
pilot i.s rapidly liccoi'niiig aware of the |ilcasnrc and time 
saving which can he his through the use of his own plsme, 

I feel that for the sportsman pilot the open cockpit 
type will remain in the primary place of favor. However, 
for business ami family use we can he sure that the cabin 
plane with a minimnin of four itassengers inciudiiig pilot 
will see greater and greater usage. 'I'hc two-(>lace open 
cockpit plane will overtake in |>opularily the thiee-placc 
oi>en cockjirt plane as the latter must necessarily be'uut 
of the light )>Ianc class which means greater horse|)ower 
and, therefore, higher maintenance cost. 

1920 will he a year of elimination of the teeaker air- 
craft com|)anies, niaiiitenance of sales volume as ciim- 
]>ared to 1929, reduction of ojwrating costs. ex|>ansioii 
of- the export market, improvement in design of planes 
for the individual owner aiul a larger use of the smaller 
type of cahiii plane. 

Export Development and 
Accident Prevention 
By PAUL BECKEB 

Aisl .S'rr'.v. Chance rauyhl Carp. 

I T IS OUR FERi.iNo that during 1930 satisfactory prog- 
ress will l>e made hy the intUistry as a whole. It 
is not believed that any railical changes will be made in 
design and production, but that the usual progres.s ami 
improvement will he made in these factors of the in- 
dustry, We believe that the sales for 1930 will some- 
what exceed those for 1929, but do not endorse the 
|.ro)jhecies for rapid expan.sion of sales which are coming 
through some sources. We still believe chat the military 
program is impoitaiu and will remain the background of 
the industry. 

2. We believe that 1930 production will remain on 
an even keel. We feel that 1930 will be a year of com- 
binations and eliminations in the imlustry. In other 
words, th.at it will result in a survival of the stronger 
groups and the dropping out of the innumerable com- 
panies which have sprung up in the last few years, a 
great many of them without proper financial hacking or 
a product which merited continuation. 

3, Production and sales for the year can be kept in 
proper relationship only hy careful and conservative 
survey of prolable sales, and the elimination of over 
expansion in production. Each company should pro- 
duce only such ships as it has a certainty of selling within 
a reasonable period. 

4. New markets for aircraft cannot be opened up over 
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night. However, we believe that a real field for Amer- 
ican aircraft is offered in the ex]xjrt market, and that 
substantial increases in sales can be made in this field by- 
proper coverage and intensive effort. 

•S. Wc do not as yet see an accurate picture of the 
future as to the general type of aircraft which will Ixr 
Iireilominant. We feel there is a field for both the o]>eu 
and cabin ty|ie plane. However, in the hack of our 
minds remains the iiica that the real future of the air- 
craft industry is in rapid transportation of goods and 
ixissengers. 

We feel that during the year a real effort must l;e 
made by all conneaed with the industry to build up 
public confidence. The recent numerous accidents have 
nndinihtcdly destroyed a good deal of the advance which 
had been made along these lines. .Actually it seems to 
imlicatc that the greater jrartion of accidents are due 
in the i>ersoiial factor, namely, negligence, carelessness, 
iivcr-confidcnce and inadequate training. We believe 
that a great deal can lie done within the industry itself 
to eliminate this factor and that the day of the so-called 
"daredevil aviator" is past. 


Research, Light Planes, and the 
South American Market 
By WM. B. STOUT 

Fresiitnl. Slnnl .Metal .4irplmte Ca. 

0 \- THE EXPERiENCK OF 1929 in .sales. 1930, I believe^ 
will 1 x 1 largely a question of marking time with pres- 
ent day planes and equipment, and building up what 
market wc can. while all who are wise are continuing 
fei'Crisli re.search to dcvcloi' types which will fit the 
market instead of trying to force 
the market to take the tyjies not 
suited to its needs- The field for 
present day airplanes is compara- 
tively small. The field for future 
designs will he practically unlim- 
ited- Those firms will prosper most 
who carrv on the most construction 
research,' Sales for 1930 should sur- 
pa.ss sales for 1929. 

2. Proiluction will surpass the 
the number of planes already on 
haml, if my guess is worth any- 
thing, by about the figure of the 
total number of planes that were 
sold last year. Replacement demand during 1930 will 
he comparatively small. 

3. Production and sales will lie kept in jiroper rela- 
tionship by designing a plane that can Ije useii safely 
during the entire year. .As long as the use of the plane 
i.s seasonal, .sales will 1>e seasonal. 

4. New markets are available in small super gliders 
for the flying of fledglings who are not quite up to 
piloting big ships, but who have passed the glider sti^e. 
Markets for present day i)lanes are available only where 
these types fit conditions- It would be a mistake to sell 
our present type airplane to foreign countries in any 
quanaities unless they are suited to the topography, psy- 
chology and requirements of these countries. I am think- 
ing particularly of South America as the greatest future 
airplane market. The expansion of sales among tnie 
private owners depends entirely on someone developing 
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a plane suitable for the private owner in which he can 
fly home after five hours' instniction. 

S. Radial air-cooled engines will continue in favor 
Ilf up 500 hp. from there and beyond we will see the 
coming of water-cooled or prestoiic aioleit^ ilie.sels and 
leal sized power ijlants for large planes. For the private 
owner, the small radial engine of 100-150 hp. will con- 
tinue in favor. The water-cooled engine is ilefinitely out 
except in large sizes. 

Regarding the two- and threc-seater; a two-seater 
plane is only a training plane. The most jKipular type 
will he the plane cai>ahle of carrying two and Imggage 
and five hours' fuel with the possibility of making it a 
threc-seater without Itaggage for shorter tri|)s. 

Open and cabin phnes will both continue, hut for all- 
the-year-roimd work, closed heated cabins are lighter, 
faster and more comfortable than a fur-liiieil flying suit 
with all its weight and cost and discomforts. private 
owner will demand side-by-siile seating. 

In the matter of these things, the public is the group 
to he listened to and not the pilots. Our problem is to 
give the public the thing it waiits. 

Learn from Automobile History 

By WALDO D. WATERMAN 

Cen. Mgr.. Las Angeles iletrapalilan .lirparl 

A iovt two years ago the few commercial aircraft 
manufacturers found that no matter what they 
built, if it flew, there was a buyer waiting at their 
factory door for the product. This condition caused 
scores of new aircraft manufacturing organizations to 
spring into being, madly working towarils the produc- 
tion of more air|jlnnes. The (acts that they wotilil fly. 
have a reasonable perfonnance, and were not struc- 
turally unsafe seemed to be the prime rc(|uirements: but 
little thought was given to the questinu of who was 
going to purchase this large ntmik-r of planes which 
were .suddenly produced, or what those buyers' require- 
ments would he- It was generally klieved that the 
average man of alxive moderate means would jmrehase 
these planes in large quantities. 

scores of aircraft manufacturing companie.s loailed with 
over-production and with their organizations, which they 
strove to develop rapidly, suddenly pruned to mere skele- 
tons ; and we find our infant industry with a serious 
case of "rickets." 

Many are of the opinion that little constructive mcr- 
chanilising effort has been expended, and that the in- 
dustry’s only salvation this coming year is for intensive 
educational and merchandising campaigns to sell its 
product. It is true that such efforts may bring some 
results — as with high pressure salesmanshi|) methods 
silk pajamas can be sold to Eskimos — yet it is obvious 
that the silk pajama industry would soon peri.sh if de- 
pendent upon the Eskimo trade. 

Many times the aircraft industry has been compared 
to the automobile industry of twenty years ago. This 
seemingly trite comparison is obnoxious to many in our 
industry, although there have been hundreds of instances 
in which automobile history has repeated it.self in 
aviation. 

Twenty years ago there were scores of small auto- 
mobile factories building automobiles which ‘ just ran." 
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A trip of one hundred miles or more was a great adven- 
ture unless the driver was something of a technical anil 
practical superman. .Alxnit this time Henry Ford, who 
hail ken buildiiig automobiles in a small way along with 
the rest of them, took the same old ]>art.< that everyborly 
had been using to build automobiles and turned them 
around in a liiffereiit way. jiroiluciiig the famous Model 
"T" Ford, which was more flexible, more foolproof, aud 
rcquireil much less judgment on the part of the driver to 
successfully operate it. The price of the first Model "T" 
Ford wa.s not appreciably lower than other automobiles 
of similar size anti horseixiwer, Im! it immediately sup- 
plied a demand for an automobile which could he suc- 
cessfidly anil economically 0 |icracetl by inexperienced 
drivers. 'I'he result was that this car immediately came 
into |X)i>ulnr demand with a resulting increase in produc- 
tion and a corresjionding drop in price. 

The prixluetion of Ford cars grew like a snowball and 
as production increased, prices descended to a level never 
kfiirc contemplateil- The whole country immediately 
kcame "motor car minded," and through the medium 
of the I'ord car the present generation has been educated 
to tk automobile. This education has grown upon the 
public and has ken develo|)ed to a point in recent years 
where the public no longer needs an automobile as fool- 
proof as the original Model "T” Ford, with the result 
that the ftimous line was discontiitiied and in the netv 
model produced «e find many features which were not 
unknown twenty years ago. yet were applicable only to 
the more educateil motorist. 

Aircraft designers can well take this example as ti 
les.son. Experienced pilots and people who can afford tn 
hire pilots have purchased our pre.seiit type of aircraft 
to the limit. We must now build air|)lanes that are more 
flexible, more foolproof, and that require less judgment 
and operation than our pre.sent tyi>e8 before we can ex- 
pect the volume of sales which can only be brought about 
by the extensive use of airplanes by the average man. 


Lower Prices and Year-Round Flying 

Bv C. V. CESSNA 

rre.shie„l. Cessna .4lrerafl Co. 

I s RKiiARO to the probable trend of business for the 
coming year, I have a feeling that the cheaper planes 
will find the more read)’ .sale, iluc to the fact that all 
business is following more conservative lines and watch- 
ing ex|>eiiditures more closely than heretofore. How- 
ever. I feel that transportation business will be for even 
larger .ships. In my opinion, there will k two classes — 
one in the smaller and cheap class and one in the larger, 
even larger than perhaps any now being built, which 
will be most in demand. 

My experience «’ith 1929 I am sure did not differ from 
many others, in that money was free and business easy, 
in fact too easy for the gooil of the industry, which I 
think is to blame for the temporary slacking up of our 
forward (trogress. 1 feel sure that everything is going 
to k all right, and the approximate magnitude of aircraft 
production for 1930 will no doubt be as great as last 
year. I do not look for a fast comeback, hut rather a 
slow conservative re-establishment of the prosperous 
condition which we have just passed, which will only 
he brought about by those who have determination ami 
foresight to get down to business and handle the aviation 
industry as all good sound business is being handled. 
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111 other words, I feel lhal in order to accomplish wliat 
«as done last year, all of iis need to put fortli our Ijtst 
efforts toward better business melhcxls and consciwative 

I feel that the aircraft industry can be likenetl some- 
what to tbe automobile imUistry — tliat we have reached 
a stajje where there will be quite a uunilwr of trade-in 
sales for those wishing' better shi|)s. One of the imiior- 
tant considerations iu the aircraft industry in oriler that 
we may have an all-year-round business is* to arrange 
for more comfort for winter flying. This can be done 
through the use of cabin planes, laying |>articular at- 
tention to the seats, ventilation, healing and light, as the 
traveling ptiblic, will e.-ciiect the same of airplanes in the 

automobiles, ubieh at one time were seasotiable vehicles 
viT)- much tbe same as planes are today. The problem 
is very similar — what wiirketl with the automobile will 
work with the plane, and that is coiivcnieuce and comfort 

•Also, airport facilities for servicing and shelter will 
have no small part in liringing the all-year shi]>s, .All- 
year service will, of course, contribute greatly to the 
healthy condition of the aircraft mamifacturiiig industry. 
There can he much tioiie in the way of developing new 
markets in foreign countries, to which we have hereto- 
fore paid too little attention, but 1 am quite sure many 
wide-awake manufacturers are looking to foreign trade 
at this time and will no flonbt meet with much success 
if they follow an energetic program. 

There will he, in the future, large quantities of air- 
planc.s sold to private owners, and to various businesses 
such as the oil industry. Competitors in like occupation-s 
will he forced to follow suit, as was the case in the auto- 
mobile industry, when those using horse vehicles were 
forced in line through the S|iee<Hiig un of all business 
brought alxnit by the aulomomhile. Coin(ietition will 
make business accept the airi>!ane in the same way. 

As before statetl, the most pniiular .sizes of air|)lanes 
will he the small business mens' planes for private use. 
and large transport planc.s for commercial use. There 
will not lje much field for those in between. 1 liken this 
ti% the automobile industry, where demand is cither for 
a small pnv.iic car or a Very large 1ms. My concei)tion 
Ilf the jicipular ship will he the two- or four-place size, 
for they really fit in most conveniently for all business 

The one other main feature, of cniirse, is speed, for 
after all that is the only reasi n for flying- 


Steady Profiresg Anticipated, but Many 
Companies Will Disappear 
By E. E. PORTERFIELD, JR. 

T !IE probable trend of the industry for the com- 
ing year. 1 feel certain, will be an improvement 
in the manufacturing business, particularly in multiimr- 
pose, small planes, adajitablc for student training and 
passenger carrying. -Another tyi>e, which 1 believe will 
show a large gain during 1930, is the cabin monoplane 
from four to eight place- In 1929, I beliece there were 
more students trained than in any two previous years. 
I can see no reason why 1930 should not show as much 
gain over 3929 as did 3929 over 3928- 


To the best of my knowledge, there arc 212 aircralt 
factories, including those who are starting and hoping to 
get into production. Of the 212 now in the field, prob- 
ably 30 will live through 1930. This should make a 
healthy condition for those which remain, as the manu- 
facturer making eight, ten or twelve planes a year will 
doubtless ste|> out of the way to make room for a better 
business for the factories which have ailequatc sales and 
engineering forces. A coni[>etcnt engineering force nat- 
urally is the successful foundation for an aircraft fac- 
tory, and the sales force and distributing organization 
represent the supperstructure. Both are very necessary, 
and ivilhout them, in my opinion, a factory can get 
nowhere. 

Mergers should take place in a wholesale manner dur- 
ing the late winter, spring, and early summer. Some 
of the weaker factories have good ideas and designs 
which can he worked into a going factory and Icnil con- 
siderable strength to stronger brothers. 

A Detailed Analysis of Probable Sales 

By R. B. SNOWDEN. JR. 

Presidm, Cnnimand-ylirr. luc. 

T here is very little outstandingly new in the industry 
for the manufacture in the past year's develop- 
ments. However, there are many refinements and minor 
developments for improving the quality and reliability of 
our present day airplanes. Treating the matter from the 
standpoint of one who is interested only in the production 
of relatively chea|jer priced airplanes. I have recently 
made a very careful study of the probable proiluction and 
IHJSsible outlets for ships priced at $9,000 ami down. 
I have taken into consideration the number of factories 
in last year's production race, the facilities of each, their 
proltable most successful model, around which they will 
center their efforts, and in each case 
I have given relative value to the 
logic of the merger developments of 
the past year, the inventories carried 
over, the preparedness of each com- 
pany, its financial strength and the 
position that it now hokls in the 
industry. The net result leads me 
to believe tliat an outlet will he 
found for approximately 4,700 new 
air|ilanc.s at list jiricc of under 
$9,000 fsee table next i>agc). 

I feel earnestly that most of the 
carry-over 1,700 .shop-worn or sec- b. b. 8noa<k.», jr. 
□nd hand planes will he sold at 
prices under $3,000, ajid this fact makes me feel that 
Group 1 in the following table will tie the smallest group 
in the first four. I have arrived at seven main groups 
and each factory, by virtue of the |wice of its prorhict, 
is |)ut in one or more groups. Then I have given an 
A.B.C rating to each factory depending upon its facilities 
for jjroduction and price. I have made what I feel is 
ample allowance for new price rediiction.s, which we all 
feel will he inevitable in the industry. As for outlets, I 
feel confident that this many airplanes will not only he 
built, hut readily salable. Undoubtedly the domestic 
and ex[)ort markets will be enlarged. 

The first signs of spring aiKl snnshino will overcome 
the present gliK>m with which we are all imbued. Tlie 
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flying schools must have replacements, past owners will 
want something a little better, and the new graduates 
must he served in their desire to fly. There will be 
strenuous price reductions, and probably unheard-of 
bargains ; and these bargains will he greetiily i»unced 
upon by many of those who were smart enough last 
year to stand off and watch the show go on. awaiting 
the proper opportunity. I do not feel that the sale of 
these bargains will interfere with the new plane market. 
I feci only that it will enlarge the new plane market by 
adding new names and new faces to the flying iiersonnel 
of the country. I cannot look toward 1930 with anything 
but optimism. 


Group 1 ($3,000 and under) 500 

Group 2 ($3,000-$4,000) 1.550 

Group 3 ($4.000-$S,000) 1.300 

Group 4 ($5.000-$6,000) . . .. 575 

Group S ($6,000-$7.000) .525 

Group 6 ($7.000-$8.000 ) 300 

Group 7 ($8,000-$9.000) 152 

Total . . -1.702 


Hope for a Good Year and for Increased 
Private Flying 

By WALTER H. BEECH 

PresUoii, Cm-li,j-irnyl,l .'ioU-s Corf. 

T he probable trend of the industry for 1930 is, 
in my estimation, to he in the nature of an upward 
swing. In the past few years a sound foundation 
for the manufacture, distribution and utilization of 
the airplane has been laid and. in spite of the fact that 
we are not in a boom ]>eriod, indications point toward a 
wider public acceptance of aviation this year. Our or- 
ganization has profitetl greatly from pa-st experience and 
we feel sure this opinion is well founded. We now have 
an engineering research division whose function is the 
development of advanced types. Sales trends and ef- 
ficiency in production are important considerations in 
this development work and there will always be Curtiss- 
Wright planes available for each new step in the com- 
mercial operation of aircraft. I feel that commercial 
transport work will increase greatly during this year 
and that private flying will also he more popular. 

2. I would not care to make a concrete prediction as 
to the total production in 1930, hut 1 do believe that there 
will be some increase in the new plane production over 
1929. Furthermore, I believe that there will be a gen- 
eral stimulation of aircraft sales following the Interna- 
tional Aircraft Exposition in February. 

3. In order to maintain the proper relationship be- 
tween production and sales, it will be necessary to analyze 
markets more closely, to better educate people as to the 
valuable uses to which airplanes may be put, and to 
maintain proper factory control at all times. Due to the 
fact that airplanes are not yet turned out quite as fast 
as other production commodities, I believe it will be- 
come possible to maintain more uniform production at 
factories, despite the seasonal nature of the business. 

4, I do not think there is any question but that private 
sales will be stimulated in 1930. though not in the pro- 
portion they might l>e if financial conditions were some- 
what different- There are undoubtedly a large numlter 
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of people with means who will join the ranks of airplane 
owners when the advisability of such a step has been 
properly put before them. 

5- In regard to type, there is no question but that the 
closed cabin plane is coming into favor more and more 
as people in general become intere.sted in owning planes. 
In the past year the ratio of closed to open planes was 
about 40 ; 60 and this year I am sure the ratio will be 
at least 50 : SO. 


Moderately Increased Production^^Better 
Co-ordination of Sales and Manufacture 
By W. B. KINNER 

I'r^sidml. Kmier AirrloM Pr Molar Co. 

W HILE I WOULD NOT CASH to Slate in concrete 
figurc-s the amount of business which will he 
done in 1930. I ilo think there will he a quick rebound 
during the coming spring, and the probable trend of the 
industry for tlic lialancc of the year will he steadily 
upward and will gradually level out on a more stable 
Ijasis. 1 should say that on the whole the construction 
l>rograms of the princi[al commercial aviation com])anies 
during 1930 will lie at least 70 per cent more than 1929. 

There should Ite a closer relation between the financial 
and the design, production and sales departments; this 
will, 1 think, assure a more steady production by taking 
into consideration the ty))e of plane Iwst suited to the 
job it is to do for the purchaser. I woidil say 50 |ier cent 
of the planes sold iluring 1929 were not right for the 
job, and did not o|>erate economically: Ijcsides, the first 
cost was much higher than necessary. 

.Abundant free capital, ample commercial credit, grow- 
ing export market.s and the co-operation of state, mu- 
nicipal and national government 
forces in |>ushing forward expansion 
seem to proniise an excellent main- 
tenance of the labor and industrial 
markets of 1930. which will auto- 
matically reflect favorably on the air- 
craft industry and prevent the kind 
of trade recession that so frequently 
follows a financial collapse like that 
of 1929. 

In my opinion, aviation is passing 
through its first fair-sized readjust- 
ment since it grew to be a recognized 
industry, and a great many of the 
smaller units have already cancelled 
all plans for expansion. The ocher units which have been 
financed in 1^29 for extensive construction are going 
forward with these plans, but perhaps on a somewhat 
more conservative basis. This is particularly so where 
men are using their personal fortunes. 

Qosc co-operation between the manufacturer and dis- 
tributor, both having ample reserve capital to tide them 
over the dull periods which always occur in any industry, 
will assure steady production, but sales will always he 
seasonal to some extent at least- Some think by develop- 
ing our foreign markets the sales would be more steady. 
In my opinion we should develop our home territory to 
a point of greater production, making it possible to sell 
at more attractive prices Iwfore we enter the foreign 
fields. By building the small two- and three-place pas- 
.seiiger planes with low horsc|x>wcr, we not only supply 
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tlie school with iiii iilwil pliinc- for training stuilcnts, 
which is economical to ojwralc, Init we also present the 
ideal jilanc to the s])ortsnian who wishes to fly to his 
country estate, golf club or hunting lodge. These planes 
need only 75 to 100 hp.. and .he largest will fly fifteen 
miles on a gallon of gasoline. 

I think the ideal plane for the American market is 
the combination open and closetl motlel — at least in the 
small two-or-threc place type. To sum it all uj), there 
seems to have been sufficient capital invested in the 
industry to put it on a business basis. I think all that 
is ncctled now is faith in nur product and the future of 
the industry, and in a very few years we will have an 
imh'.stry wliich will surprise the most optimistic of the 
pioneers. 

• • • 

Priority to the Government Market — 
Plenty of Cash on Hand 
By JOHN El. BAKER 

Preside,, I. elir Stoeis. h,c. 

T he oreat bulk of the business done by the manu- 
facturers in 1930 will !)e on government contracts, 
and with those !ransi>ort lines whichc hold goveninient 
contracts. 

Conimcrcia! sales in 1930 should be expected to Ije 
considerably less than in 1929, as fewer new coinjianies 
will he org.anized; the large amount of new e(|uipinent 
deliv^-red in 1929 will scarcely have become oli.solete. 
and the .secoiulh.nKl prohlem is increasingly with tis. 

Olfsettiug and favorable factors are the assurances of 
a great nuinher of new airjxirts and of an unfailing 
and increasing interest in learning tu fly on the part of 
the younger generation. 

From the manufacturers’ standpoint I consider two 
problems iwraniount: (a) The use of lighter inaterials, 
resulting in more payload ]ier horsepower; (b) Design 
reducing much further the risks of jutigment in piloting. 
I see no likelihood of an extensive private buyer market 
until such goal is attained. 

Transport coin|ianies will go after the package busi- 
ness. I have never understood why the)’ did not do 
so prior to seeking passenger business. Night passenger 
service will have to be inaugurated. 

Distribution, field .service and accounting methods will 
be developed on a businesslike Iwsis in 1930. 

The prices at which most aviation securities are now 
selling will tend to prevent the entrance of new com- 
petitive iiiterest.s. unless providetl with government 
contracts. The intlustry as a whole is over-supplied 
with cash, and wcll-iuanagcd companies should not need 
more cash in 1930, 

Emphasis in 1930 should be on laboratory research. 
The outlook is much better than it was a year ago. 


More Speed and More Gliding — 
And Cheaper Engines 
By J. D. ALEXA.NDER 

Presidcal, Alesandcr Airerall Co. 

I FEE!. RATHF.R iiopEFfL aljout the production and sale 
of airplanes and aerial transportation for 1930. The 
reduction in air transjxjrt rates wll undoubtetlly en- 
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courage many to travel who have not been in the air. 
This will create more confidence in aerial service. 

I’roliably more airplanes will lie .sold and used in 
1930 lioth for business and for pleasure, hut they will 
be mostly of the cabin type and they will have to be 
able to cruise faster. The exception will be the slower 
open ships use<l for training- 

As in the automobile business there is a constantly 
growing demand for more power and speed. Future 
motors must be larger and better streamlined. 1930 
will see the beginning of disfavor for the radial type 
motor and the develoinnent of several hi-line motors. 

Jfany things will be done by designers to reduce drag, 
such as concealing landing gears, removing struts and 
generally cleaning u|> de-signs. 

The glider movement will stimulate flight training. 
Many men who think theinseives ton old to learn to 
fly will be coaxetl into gliders which they will fly with 
little trouble. They will then enroll as firing students 
and buy airplanes. Probalily before the end of the year 
every flying school will have its glider department for 
kindergarten flight training. 

Motor prices are entirely too high — too large a ])er- 
centage of aiqjiane cost. These prices will come down 
in 1930. Motor manufacturers will realise that it is a 
good bu.sine.ss bet to spread their recovery of develop- 
ment costs over a larger period of time. We have proved 
that it is the proper thing to do regarding such costs on 


The Slump Will Prove u Blessing— 
The Fittest Will Survive 
By Cl,F,NN D. ANGLE 

l'iee-firesid,;,t. Le Blood elirerafl F.n/,!ue Corf. 

T he "oor-n ri'sh" in aviation during the preceeding 
months has been generally viewed with both amaze- 
ment and alann among those of us who lave enjoyctl 

today doubts the present or future possibilities of air- 
craft as a means of transportation, hut suh-stantial 
progress should lie measured by engineering or associate 
development and not by the amount of capital invested. 
The recent slump may be considered most fortunate for 
the industry as a whole, since it has given us all an oppor- 
tunity for retros|)ection. 

We have seen nesv companies springing up almo.st 
daily and apjiarently finding little difficulty in interesting 
the necessary working capital. It seemed that about 
everyone who could build an air|)lano or an engine was 
organizing a company and planning immediate produc- 
tion, Those infant organizations, no doubt, entertained 
profound hope.s that they would share heavily in this 
potential market, despite known difficulties and delays 
encountered by even the more experienced in matters of 
organiration, finance, design, development and manufac- 
turing. as well as in securing the retjuired apiiroved type 
certificates liefore sales could actually lie made. A high 
mortality percentage among such organizations is tm- 
avoidalile, ami unfortunately re.sults in creating a rather 
unfavorable reaction in the minds of the investor or 
prospective purchaser. 

There will be new comp.mies formed for the manu- 
facture of aircraft and regardles.s of competition they 
will meet with success if their product is right and they 
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have the ability to market it. Of the several phases in 
the present slate of the aircraft industry, the most vital 
of all scem.s to lx; a vast array of air])lanes and engines, 
which the influx of cajiital and new comiianics has given 
us. of which so few arc really ready to he markctc<I 
1>ecause of failure to solve one or more of the several 
prijhicms enumerated above. Over-production of designs 
may be quite as serious as unsold products and even 
more wasteful of cajiital investerl. 

I believe that more airiflancs will be manufactured 
and sold during 1930 than during the preceeding year, 
and I further believe lliat the major portion of this 
increase will he among the two- and three-place ships. 

1 also believe that the majority of these ships will lie 
jiowered with radial air-cooled engines and that the 
ardor of the in-liue engine enthusiasts will have liecnme 
noticeably dampened before the end of the year. The 
demand for a suitable incxpen.sive airplane for schools 
aiitl private use was utihlled during 1929 and will he 
even greater this j’car. 

Every niaiuifacturer must study his own particular 
prohlem and be optimistic to the proper degree. It is 
believed that each one should, if possible, determine a 
normal pnxluction for the year and avoid any sudden 
changes in schedule regardless of demand. Aircraft 
prmhicts must be sold this year, and more attention will 
be given to proper selling metliotls tlian at any time 
previous. Conscientious manufacturing, honest and 
forceful advertising, prompt ami efficient service, ami 
ethical sales policies must lie exercised by the companies 
which expect to survive. Now that the "Gold Rush’' 
stage is over, it is time to critically regard the products 
and financial statistics with a view rif determining which 
comixinies will withstand the comix'lilion that usually 
follows a Ixjom. This evolution will eliminate all but 
the fittest. 

The Honeymoon Is Over- 
Prescription for Progress 
By EDGAR N. GOTT 

Preside,, t. Keyslooe Airerajt Co. 

A .’iation has had. In its comparatively brief history, 
two forced draft jKriods of develojiment. The 
development during tile \\'ar expamleil manufacturing 
facilities far beiond what the public could absorb after 
the peace treaty was signed, and 
brought the design of airplanes to a 
very exacting science which unfor- 
tunately, at that time, was apiilicable 
only to military aircraft, as the pres- 
ent day commercial ship was then 
unthought of- 

The la.st two years have shown a 
tremendous awakening of public in- 
terest, followed by the steady growth 
of sub-conscious confidence in fl.ving 
which is, after all, the true founda- 
tion to the success of airplane de- 
velopment. 

The momentary reaction in all 
lines of business will undoubtedly be a true blessing to 
the aeronautical industry. In the past years air lines have 
lieen laid out on a magnificent scale. Aircraft have l>een 
designed and constructed affording every element of 
comfort to the traveling public. The various companies 
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have lieen proceerling along independent lines, each ile- 
veloping its own product in diverse 'va)S. The several 
mergers of the past year will unit)’ these lines of cn- 

Opportunity will now be given those in the industry to 
catch up with the design,? and plan.s which they have 
evolved in the past two year.?, aiul to |)rove to the general 
public, whiclr after all is the ultimate consumer, that their 
assuinirtions have been founded on fact. 

The era of promotion has ended. \Vc are now con- 
fronted with the age of hard work. Now that the appe- 
tizers have been consumed- we must apply ourselves to 
a simple meal, 


Prospects for $20,000 Amphibious 
For Ferry Service 
By ALBERT I’.ALMER^LOENWIG 

T he new year was scarcely born liefore we realized 
that there was a market for expensive airplanes il 
they were able to cam money. It was also gratifying to 
learn that there were still a few individuals left in the 
United .States, who, despite the stock market crash, could 
afford the purchase of a high-priced airplane. 

I feel that the sales trend for 1930 in regard to air- 
planes in the price class between fifteen and thirty 
thousand dollars, with which I am most familiar, will 
show a greater volume than in 1929. One phase of 
aviation that will cau.se this is the use of transixirt 
airplanes in short hauls at low prices. This is being 
(lone successfully now in two citic.s on the west coast — 
Seattle and San Francisco, and will without question 
s[>read to many other localities. This is an angle of the 
business that had until very recently been completely 
overlooked, and can be coinjiared more to the joy- 
hojiping busine.ss than straight air transport. However, 
it combine.s both features. It gives an individual a short 
aiqilane ride for a very small sum of money and yet 
takes him to a desired destination. Tlie fare on the 
run between Seattle and Brcmerlon, an airplane distance 
of 15 miles, is $2.50 per passenger. On San Francisco 
Bay, three different routes are proposed. The fare here 
will also be $2.50 per trip. On the Seattle to Bremerton 
run 14,000 passengers were carried in three months at 
$2.50 per head. With such a volume of gross we can 
readily see that the initial cost of the aiqilane is not the 
paramount consideration, as that can be readily absorbed 
in the great voUinic of traffic resulting. 

There are, of course, many advantages to a shori run 
in comparison with a loiig-di.stance transport route. 
I’ermanent facilities are only needed at one end of the 
line. The traffic which makes the business, being local, 
is easily songlit out and obtained so that we have a new 
form of short air trans|x>rt which promises the greatest 
ho]ie of ex[iansion in tlie near future. The hauls that 
(lay well invariably are acniss harbors ur bays. This 
calls for an amphihion plane, and ramps at each end. 
lii this way a plane can be speedily loaded and unloaded 
and then turned around. 

I feel that in 1930 there will also lie a market for 
airplanes in the fifteen- to thiny-tlionsand-dollar class by 
oiicrating conqianies who will have their machines avail- 
able for charter. As more and more people fly and 
become sold on the advantages of sjieedy air transpurta- 
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lioii they will consider cliarierin|r a macliine long before 
ilicy arc ready to purchase and operate one themselves. 
Heretofore. I consider that the main deterrent to a big 
chartering business has been the lack or the crudeness of 
ground facilities, and the inaccessthility of these facil- 
ities to the centers of population. This is rapitlly being 
overcome and 1 think that beginning in the spring of 
1030 a very substantial chartering business will be 

As regards the individual ownerships of expensive 
planes, I Ijclieve tliat this business has not lieen properly 
ilevcloped, not due to any lack of initiative in the air- 
plane selling end, hut chiefly due again to the lack of 
ground facilities necessary to inspire confidence. There 
are many men of wealth in tliis country who are potential 
purchasers of ex|ieiisive airplanes but without a doubt 
there is fixetl in their mind the present "hot dog" statui 
of commercial aviation, namely, dusty, ill-kept flying 
fiekls with ramshackle, broken-down hangars anti a gen- 
eral depressing atmo-sphcrc. 

When some of our new fields are coin|)lcted. in the 
spring of 1930. with modern, clean, suljstantial hangars, 
well-kept fiehls, and nmways. f feel that a new class of 
purchasers will enter into the airplane world- 

Bringing the Public ami A viation T ogether 

By C. S. “CASEY” JONES 

Preside,,. Curiiss iV-virr 

T he SfCCESS of aviation as an industry depends in 
all probability from this time forward upon the 
quality of the merchandising which is employed to bring 
the public into the ranks of buying and rejieating cus- 
tomers. Naturally, the quality of 
individual product and of the serv- 
ice to accompany it are liolh ex- 
ceedingly important, hut neither will 
he factors comparable, in gaging the 
rapidity of the industry's success in 
volume Ilf liusiness, to the role to 
he played by sound merchandising. 

Not s<i very long ago, men and 
women were flying for the first time 
in heavier-tlian-air craft, and this 
constituted the period in the indus- 
try of invention anti demonstration. 
With the succeeding wartime and 

cially, engineering, con.struct'ion and production held the 
center of the stt^e. Finally, after the pioneer flights 
in the past three or four years, promotion, financing and 
organization were completed. 

Henceforth, the problem before the industry is pri- 
marily to sell aviation to the public. Design and con- 
stnictinn must be maintained and imjiroved constantly 
and the incentive which guarantees this is the promise of 
healthy com]ietition. Service must he brought to a high 
state of |ierfection and. again, competition makes this 
assured. The final test of success will remain in the 
balance sheet of each company, with the credits and 
debits depending on sale.s, 

Merchandising is now necessary to aviation: the most 
modem, vigorous and sound merchandising which it is 
possible to enlist. Therefore, the industry is on the look- 
out just at present for the most authoritative information 
on tliis subject, and market surveys will probably occupy 
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the major portion of the industry’s attention for some 
time to come. By the time this progress of merchandis- 
ing achieves real effect, the public will be thoroughly 
air-minded and, in addition and which is better, air- 


Better Financing and More Aid 
to the Dealer 
By H. N. WHITTELSEY 

Preside,!. WhiMsey Mamilaelurmg Co. 

T he followiko pertains |>rimarily to the open 
cockpit type of aircraft, which only has been under- 
taken by us and therefore studied. Itqily is being made 
to your paragraphs by numlier, as follows: 

1. The aircraft industry for 1930, in my opinion, will 
he im a much sounder Imsi.s than in 1929, after going 
through the fire of the lack of sales during the latter part 
of 1929 and the severe disruption of Wall Street. It 
i.s my opinion that in the long run this experience will 
have a very fortunate stabilizing effect. It will remove 
many dreams of easy money and bring everyone to the 
realization that after all the .same sound business princi- 
ples must be adhered to if success is to be obtained in 
aircraft, as in other lines of manufacture or sale. 

2. From our study, we estimate that the total produc- 
tion for 1930 will approach the same figure as 1929 but 
this production will be more selective and more suitable 
to the market demand. 

3. Little more can lie clone than has been done in the 
automobile industry in order to prevent unduly season- 
able conditions and following this industry, the open type 
planes for the Spring and the closed type for the Fall, 
would be the natural centers of the drive. 

4. In our opinion the industry doe.s not need new 
markets. It has a (xitential market within the United 
States far beyond the most extravagant estimates of any 
sales manager. Few have learned how to sell airplanes 
to the potential market and the problem is so new that 
many new sales methods will have to be developed- 
In the first place, marketing to the individual con- 
sumer who is the ultimate buyer (who must be ulti- 
mately sold in volume for stability!, must be along finan- 
cial lines laid down in this country for other commodities 
of like value. In other words, financing to the distributor 
or dealer and from the distributor or dealer to the con- 
sumer must be facilitated by the large finance com- 
IKinies, either of the old line, or those developed by some 
of the larger aviation units. This financing must be pro- 
vided at a reasonable price, to include insurance. The 
distributor or dealer should not be required to tie up 
more capital in the handling of aircraft than would be 
necessary in the handling of automobiles, radio, washing 
machine, etc-, in like volume. The consumer should be 
able to buy aircraft in the same convenient way that 
he purchases the several items named. A great deal 
still remains to be done in thi.s matter and 1 believe 
1930 will be the first year in which any reasonable plans 
will be effective. 

Secondly, in the manufacture of aircraft we have 
substantially the first attempt to produce and sell to the 
public an article that cannot he shown in the showroom 
windows and in general be brought to the eyes. The 
general potential buying public only sees a plane once 
in a while at a field, usually roped off for safety, and 
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otherwise must ileixmd on pictures in the Sunday papers 
for his familiarity with planes. These pictures for the 
most part are large planes and have no present use to 
him as an owner. It is well known in merchandising 
that a man may .see a washing machine, radio, etc., in a 
window many, many times before he even has the urge 
to make inquiry in regard to it ; an<l this inability of the 
general public to iamiliarize tbenftelves with the plane at 
close hand will !« one of the'most difficult sales features 
to overcome, but one of the most important. Real vol- 
ume largely ilqjeiuls niioii it. 

The distributor or dealer is very much like Robinson 
Crusoe. He has his own airport, but ordinarily has no 
facilities for bringing in feeder.s to his sales effort-s, 
that is, the rank anil file of the possible interested public. 
His contacts with the principal centers is very limited, 
and this is partiailarly the case with reference to con- 
tacts with those who are able to buy planes. These dis- 
tributors and dealers must be shown the way to lay down 
|)ropcr feeders to sales. 

5. We believe tliat the two-seater ami three-seater are 
definite standard types that will always persist ami be 
made and sold in volume. They may be considered as 
comparable to the roadster or five-jiassenger open car on 
one hand and the sevcn-pa.sscnger open car on the other. 
These planes must be the forerunner of the sales for 
the cabin planes. The new owner-jiilot, after being 
taught about the airport, still must learn airmanship in 
the same sense that the sea-going man must learn sea- 
manship. In the many years of seamanship no substitute 
or home study has taken the jilace of actually licing re- 
sponsible for a vessel at sea ami this no doubt will apply 
in the case of aircraft in regard to airmanship. 

In dosing, it is my firm belief that the makers of 
open cockpit type planes will be much more sound and 
will actually make mure money in 1930 than in 1929. 
Many finance plans will he in operation, some of which 
will work properly, and these plans will have a stabiliz- 
ing effect and will produce a large increase in sales. I 
believe every manufacturer is seriously studying this 
general sales problem ami the aids to the distributor or 
dealer will be much more than were providetl in 1929, 
with the result that these sales organizations will make 
much better showing individually, and thus increase the 
volume from the mamifaaurer. 


Closer Adaptation of Types to ISeeds — 
More Seaplanes 
By A. O. MEURER 

sUs'l Sales Maaaaer. Aweriean Aeronaulkal Sales Carp. 

T he comino veab will see the bed-rock stabilization 
of the aircraft industry. The fittest will survive. 
We have seen many meaningless airplanes on the mar- 
ket, planes that were not serving a definite purpose, 
planc.s that ditl not have a marketable value. Experience 
has taught us what type planes arc needed for student 
training, for private use and for air transportation lines. 
Only tile manufacturers of plane.s that will fit these nut- 
lets can carry on. 

Production is one of the most important items that 
must be watched with great caution. One cannot arrive 
at a definite figure as to how many of the plane.s of the 
type he manufactures are to be sold over a year's period, 
but a inamifacturer can, tliroiigli definite contract orders 
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with his established outlets (dealers and di.strihutors ). 
get a conservative itiea as to the number he must mami- 
facturc. Over-production has been, in the past, one of 
the greatest drawbacks to the advancement of the 
Aviation Industry. New markets must be created. We 
have all seen enough of this idea of selling each other. 
People who do not fly now must be reached ami this can 
only be established through pro|ier sales promotion 
setujis to attract the market we are striving to reach. 

It is my firm belief that in the coming year, we will 
see many more ani|)hiliions and flying boats being manu- 
factiireil. It is true that we have made rai'id advances 
in the construction and design of the laiidplane, but there 
has been an imrensonable neglect in the furtherance of 
design and construction of the ampliiliion ami flying Imat. 
People arc waking iqi to the idea of using the many 
waterways in the United .States as natural landing places. 


Stronger Companies and More 
Private Owners 
Bv MINTON M. WARREN 

PresidcO. Mail, AiecrafI Corporalion 

T he present se.vsoxal deiiression combined with 
the stock market crash should be a great help to the 
aircraft industry in closing ilown many of the weak 
aircraft manufacturers who were organized more for 
selling stock than for selling (ilanes, and who.se output, 
sold at less than manufacturing cost, resulted in over- 
production and di.stress selling in 
the air|)lane market, with resultant 
los-s to legitimate manufacturers. 

With the-sc companies out of the 
picture, it is jKissible that the 
stronger and well financed com- 
panies with good |irtxlucts may he 
able to sell in sufficient quantities 
to reduce aiiqilane prices, or at least 
hold their jiresent jirices. 

In spite of the distre.ss selling and 
over-production, I believe that more 
air|>lancs will he sold and manufac- 
tured in 1930 th.an in 1929, due to 
the large increase in nirijorts an'i 
sttident pilots and replacement dcmantl. which should be 
particularly large in 1930 because of the siqiiily of obso- 
lete models and engines, which will be discardeil. 

The various aircraft financing comimnies, such as the 
Aviation Credit Corporation, will be more and more a 
factor in enabling small dealers to carry on hand one or 
two new planes, and in this way smooth out the produc- 
tion curve of the factories, which is now so scasonal- 
Wc note an increasing demand from real private own- 
ers, with at least oiic-third of our planes going to private 
owners for strictly [ilea.siire pur|ioses. 

The in-line engine is certainly Ixicoming more jxipular, 
es[XN:ially in light planes, and the two-seater is replacing 
the three-seater for student training ami sjiort use. 

Although open planes will always 1>e popular for sport 
and training purjmses, I believe that the long range 
tendency will be similar to the atUomobile, and be towards 
cabin or convertible tyi>es- 


Ollicr lo this syiiipasium will appear 
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Industry during 


T he ^■EAR OF 1929 miRht well lie regarded as 
the ]iivot point in the history of American com- 
mercial aeronautics. There arc, of course, those who 
may lift up their voices at such a statement and proclaim 
that the year of 1927 will never have an eriaal. That is 
((uite true if one is to gage the growth of an industry 
hy the amount of public attention that it receives. On 
the other hand, if the growth of an industry is to be 
gaged by the amount of public patronage that it receives, 
then the year of 1929 can truly be regards as the pivot 
point in the history of commercial aviation in this 

Public patronage is something which the aeronautic 
industry has not actjuiretl as yet, at least, not to any 
really profitable degree. And public patronage 365 days 
out of every year is something which the industry must 
acquire if it is to continue to survive and progress. How- 
ever, let it not Ik thought for a second that the much 
desired public patronage is not forthcoming. It is, and 
not just .sometime in the dim future, either. In fact, we 
are optimistic enough to iKlieve that it is Just around the 
corner, and that we and not our grandchildren will wit- 
ness that historic and aero heartchecring event. There- 
fore. let us not start hanging the crepe, but rather, review 
the aeronautical indu.slry's changes and lessons of 1929 
in order that we may oliLtin a clear picture of just where 
the industry stands today, and of what is ahead in the 
work of hiiilding U]> a steadily increasing amount of 
|iublic patronage. 

It is admitted that the famous flights of 1927 at- 
tracted the interest, keen and otherwise, of the general 
iiblic. Tliej- con.stituted the "break" for which a strug- 
gling groiin of pioneers had been praying. But there is 
no need of recording in detail the outcome of the break. 
It is well known history that almost overnight a dream 
iKcame a realization ; that all sorts of aero enterprises 
sprang up throughout the country; that tales went sky 
high, and that carloads of money were poured into the 
aeronautic melting ]>ot. 

For almost two years the mad parade carried on. and 
then shortly after the beginning of 1929 it began to 
-slow down. Sales began to drop ; stock prices began to 
drop, and the spirits of a lot of aeronautical men began 
to drop. also. However, the dropping business was 
inevitable. Such unprecedented prosperity could not pos- 
sibly continue in the face of so limited a market as existed 


Now that plans of endeavor during the 
new year are being made, it might be 
of considerable help to review the year 
that has recently passed into aeronauti- 
cal history. The lessons taught by expe- 
rience, no matter how indelibly stamped 
upon memory, are often overshadowed 
by the passing of time, and the pros- 
pects of future accomplishment. ^To 
review the past year in detail would 
require volumes. Yet, on the other 
hand, it is possible to review the im- 
portant and outstanding features of the 
year. Particularly those that may have 
an effect upon the future of aeronautics 
in this country. QFor that purpose we 
devote a section of this issue. The 
accompanying article deals with the 
industry as a whole during 1Q29, and 
the five other review articles are on the 
subjects of airport development, air 
transport, trend of design, aerial events, 
and aeronautical finance. 


at the time. And strange as it may sound, that market 
was the industry itself, ami not the general public as 
many believed, or were led to believe. 

In short, for two years the industry had been selling 
its products to itself and at the Iwginning of 1929 aero 
sales were right next door to the saturation ])omt. It is 
quite probable that had production facilities been at that 
time what they are today, the sales slump in the industry 
would have come to pass much sooner. The beginning 
of 1928 saw the industry far behind on 1927 orders. The 
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1929 


beginning of 1929 saw 
the industry liehind on 

1928 orders. But the 
iKginning of 1930 does 
not find the industry far 
behind on 1929 orders. 

In fact it finds that there 
are from 700 to 1 500 

airplanes on its shelves. K»uc"_ii,e 

Therefore, the year of 

1929 can right be con- 
sidered the pivot point in -American commercial avia 
for it was in 1929 that overnight prosperity petered 
and the industry took steps to reorganize on a r 
business-like basis and proceed forward toward inc 
ing sales volume, anti 
in a limited market. 


The Aviation Corporation 

Curtias-fP right Corporation 

Alaskan Airways, Inc. 

Curtiss Aeroplane &• Motor Co. 

Colonial Airways Corp. 

Curhss Airports Corp. 

Embry-Riddle Atnation Corp. 

li'righl Aeronautical Corp. 

Interstate Airlines, Inc. 

Moth Aircraft Corp. 

Southern Air Transport, Inc. 

Keystone Aircraft Corp. 

Universal Aviation Corp. 

,\ tie 1 ork Air Terminah, Inc. 


Nne York &• Siiluirhan Air Lines, Inc. 

Aviation Shares Corp. 

Travel Air Co. 

United .Aircraft & Tranapurl Corp. 

• • • 

Pratt & iVhilney Aircraft Corp. 

Detroit Aircraft Corporation 

Boeing Airplane Co. 

Aircraft DevelopitienI Corp. 

Boring Air Transport 

Ryan Aircraft Corp. 

Pacific Air Transport 

Aircraft Paris Co. 

Chance Vouqht Corp. 

Gross He Airport, Inc. 

The Hainillon Standard Propeller Corp. 

Marine Aircraft Corp. 

Hamilton Mctatplane Co. 

Blackburn Aircraft Corp. 

Stcannan Aircraft Co. 

Eastman Aircraft Corf. 

Sikorsky Aviation Corp. 

Lockheed Aircraft Corp. 

Stout Air Services 

Parks Air College, Inc. 

Northrop Aviation Corp. 

Gliders, Inc. 

United .Aircraft Exports, Inc. 

Detroit .Aircraft Export Corp. 


1, ilation fad, the smaller, but liy no means less important. 

groups in the industry immediately started to follow suit, 
e and for a period of month.s the organization picture of 
i- the industry was in the process of continual change. -\s 
fluctuating quick sales voluma has been mentioned, mergers and consolidations took the 
aeronautic world by storm, and regardless of the amount 
of benefit to be gained, aero companies merged and re- 
merged, and consolidated and re-consolidated, until it was 
almost impossible to keep tabs on who was with who 
and what was with what, from one day to the next. 

The benefits of the nterger fad to the industry as a 
whole can not be fully estimated at tliis time, as there 
will undoubtetlly be several more changes iKfore the 


T jie old saying, that . . . united we stand and divided, 
we fall . . . was more or less the theme song of the 
industry during 1929. The beginning of the year sav 
about five times too many manufacturers fighting lot 
individual existence. And of that number, at least 80 
per cent were endeavoring to make the market suit their 
product instead of making the product suit the market. 
The sale.s barometer soon showed the error of such ways, 
and rather than attem)it the manufacture of several tyjKS 
of planes, various manufacturers and financial groups 
decided that there wa.s lioth strength and profit in unity, 
esult. mergers and consolidations took the aero- 
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that the industry has progressed and will continue to 
[irogrcss as the result of 1929's mergers and consolida- 
tions. To Ijcgin with, the lives of several worthy though 
financially disabled companies were .saved hy the mergers. 
Had they been forced to carry on independently they 
would undoubtedly have sunk below the waves of red ink. 
•As it is now. keen brains and ability have the opportunity 
to contribute unhampered to the future of aviation. A 
.second benefit is that the majority of the money invested 
in aeronautics has Imcii collectet! together in a few groups 
where it will undoubtedly bring forth the best results. 
A third benefit i.s that the mergers and consolidations 
s announced in March brought the interest aixl money of allied industries into 
Detroit -Aircraft Cor- aeronautics. .\ fourth, and incidentally quite important 


nautic world b 

For accuracy’s sake, it might Ik stated that the merger 
and consolidation fad had its real beginning in the last 
of 1928. In December nf that year United .Aircraft 
and Transport Corji. ivas formed. The stock, however, 
was lint issued until after the first of 1929. The second 
grouji of the present time "Big Four” in aeronautics . 

The Aviation Corporation . 
of 1929, and the third group 

poratioii . . , was fonned in June. During ail this time benefit, is that the mergers and consolidations will grad- 
Iwo prominent groups, the Curtiss-Keys group and the ually force most of the existing fly-by-night and gyp 
Wright-Hoyt group had been acquiring control, or partial aero concerns to cease operations, due to the keenness of 
interest, in a number of widely varied aero enterprises, competition with well entrenched companies. 

_o combing to form th^Curtiss-Wright Let it not be believed, though, that the mergers and 
consolidations of 1929 were all perfect. In fact, they 
Mere far from it in many cases. One of the unsolved 


n July the tv 

Corporation, the fourth and last of the Big Four, 
The Big Four having started the merger and c 




mysteries in aeronautics to- 
day, is wliy some of the or- 
ganizations merged with eadi 
other, or were l)roiiglit to- 
getlier under the same linld- 
ing comijany. W'e put it 
down to the liectic desire to 
merge and consolidate, re- 
^rdlfss. In looking over the 

instances of where two, anil 
sometimes three ili 


jtetilors of each other are 
grou|)e<l together. It stands 
to reason that manv of them 
are white elei>hants who come 
ill with the tide, and it will 
lie interesting to note how 
long they will last before be- 
ing split up. or washed out of 

From the .stamliioiiit of 
production facilities. 1929 
was the pivot year in Ameri- 
can aeronautics. U)) to about 
the beginning of that year 
manufacturers were working 


day and night to boost production to a point where it 
could at least kee|> level with sales. To do that necessi- 
tated the constmetion of new plants or the enlarging on 
a big scale of old plants. In addition it necessitated the 
installation of more equipment, and, in many cases the 
hiring of more ]>crsonnel. And in 1929 the sup|)ly-ex- 
ceeding-tleniand point was reached. Today the airplane 
and engine factories are equipped to turn out far more 
planes and engines than the [irescnt market can ah.siirh 
or has absorbed since Lintlbergh’s flight. 

In keeping with the enlarging of production facilities, 
production methods and factory operation have been im- 


1 -vcioKNTALLY, it takes hut 
little thought to realize the 
good effect that the mergers 
and consolidations of 1929 
had iqxjn zero production in 
general. Several comianies 
can now be of t'aUiahle assis- 
tance to each other, where 
before they were as ships 
that pass in the night. And 
perhaps of even greater im- 
portance is the opportvmit}' 
for a more efficient and satisfactory arljnstment of fac- 
tory personnel, b'lulouhtediy it will be found that the 
employee overflow of one plant can be most advantage- 
ously used in another. .And that (act, by the way, holds 
true regartling the executive as well as the time-clock 

Aircraft operation also turned the comer in 1929. 
True, a number of passenger lines, and, of course, mail 
lines, were oiieratiiig daily for some time prior to 1929. 
But it was during 1929 that passenger traffic in this 
country reached a figure comparable with that of air 
traffic in other countries, .^nd it was in 1929 that def- 


proved also. Better materials 
are now obtainable, better 
workmanship is lieing put 
into the itroducts, and there 
is better material control in 
I>urcliasing, in the store-room 
and in the shop stock-room. 
While the trend of design 
during 1929 is discussed else- 

mattcr of record it might be 
stated here that production in 
1939 was not cliaractcrized 
by startling new features, hut 
rather by a refinement of de- 
tail . . . the cleaning up of 
the 1938 product. 
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inite steps were taken to combine air travel with the older 
and more established means of transportation. Perhaps 
the biggest boost that air travel has received since its 
inception was the active interest that the railroads took 
in the airlines. And as history shows, that interest ma- 
terialized during 1929. 


H owever, the year of 1929 proved that air transiwrt 
in this country is still far from being conducted on a 
profitable basis. Traffic, while bigger and Iietter than 1928. 
indicated that the -American traveling public has still to 
become ainnindeti. And that it is not inclined to become 
airminded until flying rates, in actual dollars and cents, 
are within the limits of the average traveler’s pocketbook. 
It follows that it was the experience of 1929 that brought 
about the drastic ait in fi.'’ing 
rates last month. 

In short, from an air 
transport angle, the year of 
1929 was encouraging, but it 
really did not come uj) to the 
hopes and ex[)ectations of 
airline oiierators, at least, 
from the standpoint of 
patronage by the general 
public. Of course, from the 
standpoint of new lines es- 
tablislted and filing, ainvai- 
and airport equigiment in- 
stalled, it was indeed a ban- 
ner year. Perhaps some idea 
of the growth of American 
lines, domestic and foreign 
during 1929 can he obtained 
from the following: 

Of the 54 domestic lines 
carrying passengers now es- 
tablished, 23 were inaugu- 
rated during the past year. 


Of the 7 foreign lines carrying iwssengers, 4 were 
inaugurated in 1929. 

To sum up briefiy. 1929 taught the air transport opera- 

factnrer . . . that a boom docs not last forever, and 
that the time will eventually come when sales effort 
directed at a lukewarm market will have to he doubled 
and redoubled if future return from investment is to be 
assured. 

The manufacturer tried to shove priv.ate flying 
down the .American throat, and the operator tried to 
shove commercial flying down the same throat. The year 
of 1939 shinvetl us that neither was particularly success- 
ful, and that progress henceforth should tie made at a 
less hectic rate, anil with the needs and desires of the 


customer u))i>ermost in mind. 

All of which brings us to 
the most important lesson 
that we learned during 1929 
. , . the lesson that has 

to do with the marketing air- 
craft products. 

As has been mentioned at 
the beginning of this article, 
from 1927 to 1929 aircraft 
sales were sailing sky high, 
hut with the coming of 1929 

came the realization that the 
industry was selling to a very 
limited market ... a 
market that was the industry 
itself. .Anil the result, of 
course, was that aircraft 
sales neared the saturation 
point, ami that sales volume 
for 1929 fell far lielow ex- 
jieaations. So far below, in 
fact, that factory “.shelves" 
are well stocked with 1929 
production that must be dis- 
posed of first before the 
slate is clean for 19,30 effort. 

When sales first started to 
slump at the beginning of 
the year of 1929 (the slump 
was’ felt by some in the 
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Fall of 1928) stock market prices began to slump also, 
and when the Wall Street affair struck the front pages 
of the daily press a lot of aero dream-castles went up 
the flue. It is quite probable however, that regardless of 
the Wall Street panic, the aeronautic failures would 
have taken place anytvay. Supply far e.'eceeded demand, 
anti there was not nearly enough business to go round. 
I’articularly so in view of the fact that the indn.stry was 
greatly overexpanded. 

W'hat then was a fitting remedy of the existing ail- 
ment? The slump was some help, for allhotigh it was 
unfortunate for those concerned, it removed some of 
the Anns from the field. The mei^rs and consolidations 
were also a helj). for they combined individual efforts, 
liut the greatest remedy of all, and one that has still to 
show its real benefit, was the realization on the part of 
the industry that new markets must be tleveloped, and 
the unanimous determination on the part of the inilustry 


to stop kidding itself that a general public market is 
being sold, and go after the new markets . . . mar- 
kets outside of the industry it.self. But, of course, to 
continue exploiting and serving the market that existed. 

Just what market is the best is a subject that is at 
present cause for much speculation and argument. There 
are those who believe that small plane sales to the public 
at large will be the future backbone of tlie aeronautic 
industry. In other words, similar to the pleasure car in 
the automotive industry. On the other hand, there are 
those, too, who declare that aviation is a commercial 
transportation industry and that the small plane, or pleas- 
ure plane, will only be to the industry at large what the 
motor boat is to the shipping industry. 

We take no sides in such a controversy at this time. 


and merely reiterate that the development of cither 
market is dependent ujicn the reaction of persons and 
companies not engaged in aeronautics. That fact was 
the high point in the merchandizing lesson of 1929- And 
that fact will he the keystone of effort and progress by 
the industry in 1930. 

At the present time there is little if any market re- 
search work being done in the aircraft industry. The 
experience of 1929 will soon bring that to pass, however. 
The year of 1930 will be witness to a widespread reor- 
ganization of the “smuoth” sailing sales organizations 
that went to pieces on the market rocks of 1929. In 
short, aircraft merchandising is a subject about which 
very little is known at the present time, but which will 
receive concentrated attention from now on. 

There is a tremendous amount of work to be done 
before the aero industry can boa.st of any really profitable 
degree of public jiatronage. 
Part of the task was accom- 
plished in 1929. One item 
was the sinking in of the 
realization that outside mar- 
kets must be cultivated and 
deveIo])ed. Another item 
was the mergers and consoli- 
dations to better serve and 
service the new markets as 
well ns tile old. Still another 
was the development work of 
the airlines in the matter of 
liassenger convenience a n d 
comfort. Incidentally, air 
transiiort will always be an 
inijiortant factor in aircraft 
sales volume ... no one. 
to our knowledge, ever pur- 
chased an airplane before he 
had flown one. The fourth 
item was the high degree of 
production efficiency at- 
tained during 1929. The in- 
dustry need have no fear for 
some time to come of losing 
a sale through the lack of a 

We repeat, however, that 
much work remains to be 
done. The public has >'et to 
iciiiriiiE i',>n,iuin> quantitv'. And that 

task is one which will take 
time to accomplish, and we 
need not he disappointed to sec sales for 1930 fall below 
the 1929 mark. Fall below they probably will in total 
number, but, on the other hand, they may exceed the 
1929 mark in total value, due to the steadily increasing 
amount of commercial transport work being done. 

But regardless of the long hard pull that is ahead of 
us, there is no need to fear the outcome. As a matter 
of fact, after the changes and lessons of 1929 the indus- 
try is in a better position for future effort than it ever 
has been before. In addition to past experience, which 
can always 1>e regarded as an asset, it possesses a capital 
investment of around four hundred millions of dollars, 
fifty-six per cent of which is available within twenty-four 
hours for expenditure on future development and 
progres,s. 
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Flights OF 1929 


Showing a Tendency Toward the Sound Improvement of Air Travel 


By John T. Nevill 
and Adam Long 


R eviewing the achievements of the aeronau- 
tical world, it becomes forcefully api>arent that 
no previous year has been so productive of world's 
records and notable flights tending toward the .sound 
dcvelofunent and improvement 
of air travel for the genera! 

An outstanding teature of the 
year's performances is the .suc- 
ces-s of commercial manufactur- 
ers in accom])lishing ta-sks call- 
ing for large expenditure and 
ehihoratc organization facilities. 

Until 1928. when, as a result of 
Colonel Charles A. Lindbergh's 
still unsurpassed feat, civil avia- 
tion found itself possessed of 
amjile capital, such developmt 
liati been left largely to the Anny 
and Navy. It was in 1929 that 
the financing provided during the 
previous year was effectively 
guided toward prochicing con- 

From the standpoint of the air 


traveler the year 1929 .saw the world cinnumnavigated 
by the dirigiiile Graf 7.C]>]>e\\n in 21 days, 7 hours ami 
34 minutes, witli hut tltree stops and with 61 persons, 
19 of them jiasscngers. on board, the first world flight 
since the Army's airplane expe- 
dition of 1924. Captain Hugo 
Eckener encountered none of the 
trcmendou.s handicaps which the 
Antiy surmounted, and his flight 
«'as in truth a commercial voyage 
rather than an adventure of 
hardship. 

Still taking the view of the 
air traveler, engine and airplane 
endurance was demonstrated in 
a .sensational manner by the flight 
of Forest O'Brine and Dale 
Jackson in the St, Louis Robin, 
which remained aloft over St. 
Louis and vicinity in July for 
420 hours. 21 minutes and 30 
seconds, and was ordered down, 
while still able to continue, when 
was decided that the objects 
had been acconi- 
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plished. The pratticability of refueling in the air had 
first been demonstrated by the Arnty at the very outset 
of 1929, when the “Question Mark," with its three 
engines and crew of five, under the command of Major 
Carl Spate, remained in tlie air for 150 hours, *11 



minutes and IS seconds, exceeding even the duration 
record for lighter-tlian-air craft. 

Another notable factor in the year's developments 
was the Daniel Guggenheim Fund for the Promotion 
of Aeronautics, which was discontinued at the end of 
1929 with the announcement that its work had been 
completed- Under the auspices of the Fund, Lieutenant 
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Janies H. Doolittle, Army pilot, culminated a series of 
blind flying cxi>eriments by landing a plane entirely by 
instruments while seated in an enclosed blind cockpit, 
thus scoring a definite victory in aviation's war against 
one of its most persistent eitemies — fog. The Fund 
also found, in the Curtiss Tatiager, the winner of its 
Safe Aircraft Competition. Wlien the rules of that 
contest, for prizes aggreg.ating SI 50.000, were an- 
nounced in 1927, several designers and manufacturers 
freely declared that the plane calletl for would be safe 
because it never would leave the ground. 

S isCE the air traveler is quite pardonably interested in 
getting back to his starting point, no reviewer can 
overlook the significance of the flight from New York 
to Los Angeles and return in 36 hours, 49 minutes 
and 48 seconds of actual flying time, made by Captain 
Frank Hawks, who earlier in the year had clipped the 
West-East transcontinental record held by Art Goebel. 

This performance increases in importance wlten the 
comparative rarity of two-way record flights and the 
wind conditions favoring West-East flights are con- 
sidered. llie idea of refueling in the air was applied 
to a two-way non-stop flight by Nick Mamer and Art 
Walker, who flew the "Spokane Sun God" from 
Si>okane to New York and return. 

In 1929, only three non-stop trans-Atlantic flights 
were made, indicating that the popularity of sensational 
dashes across a watery surface beset by treacherous 
weather is waning in favor of sound exi>crimciiting over 
terra-firma. Of these three flights, the most noteworthy 
was the 4,200 mile non-stop journey of Captains 
Ignacio Jimenez and Francisco Iglesias over the Soutli 
Atlantic from Seville, Spain, to Bahia, Brazil, in a 
plane bearing the imjiressive name of "Jesus del Gran 
Poder" (Jesus the .Ml Powerful). The original desti- 
nation of this, tlie sixth crossing of tlie South Atlantic, 




had been Rio cle Janiero. but exhausted fuel forced the 
flyers down. 

Two crossings of the North Atlantic were negotiated, 
both from the Unitcil States to Europe. These, made 
by Jean Assolant, Rene Lefevre and .\nnento I-otti. Jr., 
in the "Yellow Bird,” and Roger Q. Williams and 
Lewis A. Yancey in the "Pathfinder," added little to 
what had been learned from previous trans-Atlantic 
flights, although Isrth planes landed in Spain, a country 
not hitherto visited by airmen filing directly from the 
United States, The "I’ath- 
fnider” continued to Italy, 
another nation which until 
then had not been favored 
with an aerial good will am- 
bassador from this country. 

G krmany, with govern- 
ment subsidies being 

to transport development by 
completing the D o r ii i e r 
DO-X flying boat, wliicli suc- 
cessfully made a KXD mile 
flight with 169 passengers on 
hoartl. A German, Lieutenant 
Dinar, of Koenigshurg, set a 
new enilurance record for 
gliders by remaining aloft 
for 14 hours ami 44 minutes, ami one of his fellow 
countr)-men. Willy Neunhofer. broke the world's altitutle 

Neunhofer's mark of 41.795 feci was only 2.655 feet 
greater than that of f-ieutenant A(»llo Soncek, U. S. N., 
who a.sccnded to 39,140 feet in a' land plane, and later, 
in tlie same ship, eqiiipiicd with pontoons, set a new 
seaplane altitude record of 38,555 feet, wliicli is as yet 
unbroken. 

New standards in speed, as well as altitude, were 
established in 1920. .‘iqiiadron Leader A. H. Orlebar. 
of the British Schneider Cup team, attainetl an official 
average s]iectl of 357.7 miles per hour in a special trial 
after the .Schneider cup race, which was won by Flying 
Officer Henry K. D. \\’aghorn with a s)>eed of 328.64 
miles per hour. To date, Squadron f.eader Orlebar 
has traveled faster than any other human being. 

Of importance to the progress of aviation, although 
scarcely of interest to the pre.sent-day airpassenger. 
was the successful flight of Rear Admiral (then Com- 


mander) Richard E. Byrd ami his companions over 
the South Pole, which, coupleil with the Commander's 
North Pole flight of 1926, completed the conquest of 
both jjoles liy aiqilane. 

Among the non-s])cctacular hut highly constructive 
accomjilishments of tlie year was a flight of alniost 
700 miles, from Detroit to Langley Field, Va„ in an 
airplane powered with a Diesel engine. During this 
flight, which lasted 6 hours and 50 minutes, the engine 
Imrnctl only $4.68 worth of coarse fuel oil. It has been 


estimateil that a similar flight with ,a ga.soline engine 
of like power would have cost approximately $24 for 
fuel alone. 

Tlie national Air Races of 1929 held at Cleveland, 0-, 
were an index to the growth of aeronautics in general 
and of civil aviation in particular during the year. 
More successful than any such races in the past, they 
set a new attcmiance record ; attracteil iinprecedemed 
public attention tliroiigliout the country, and introduced 
a number of features new to this annual event, perhaps 
the most out.stamliiig being the |iart played by civil 
aircraft in entertaining the crowds. 'The Waco and 
other acroliatic team.s sliared interest with the military 
and naval acrolatic groujis. tlie latter including Colonel 
Lindbergh, flying as guest leader of the "Navy High 
Hats”: and the Travelair "Mystery Bullet." a com- 
mercial jirodiict, thrilled .spcctalnr.s by its maneuvers 
aii<l speed. The "My.stery Bullet” confirmed earlier 
impressions of its fleetness by winning the free-for-all 
race, open to any type of craft, with a speed of 194 
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miles per hgur, defeating the fastest military shi]>s un 
the field. 

The 1929 races also marked the debut of women in 
the national classic- A women's cross country derby 
frotn Santa Monica to Cleveland, the first of its kind 
ever held, wa-s atnong the nine long distance tlerbies 
which [.receded the opening of the races on August 
24th. and women’s event.s were listed amoitg the 35 
closetl course races on the [trogram. 

These races also presented a wide variety of novelties 
which proved interesting to those engaged in the aero- 
nautical industry as well as to the public. An airplane 
was successfully "picked up” and launched again by 
the U. S. Navy Dirigible Los Angeles, and a jassenger 
was transferr^ from a dirigible to an airplane for the 
first time in history. The Cierva Autc^ro flown by 
it-s inventor, tiemonstrated on frequent flights its ability 
to land without rolling forward; Charles (Si>eed) 
Holman performed loops and other acrobatics, including 
iong upside down flights, in a tri-motored Ford, and 
the Navy’s new all-metal dirigible made its appearance. 

The national airraces and their accompanying National 
Aeronautical Expo.sition, which came to an end on 
September 2, were followed by the Fifth National Air 
Tour, which, starting from Detroit on October 5 and 
covering 5,017 miles, proved to l>e the most complete 
mobile exposition of civil aircraft ever held. Planes 
of e\-ery size and type were rei>resented, from tiny o)>en 
cockpit sport ships to huge cabin transports. Two open 
cockpit planes, both Wacos. finished in first anti second 
places, and the largest of the transiHirts, a tri-motored 



Ford and the Curtiss Condor, finished third and fourth. 
Twenty-nine competing jilaue.s ami ten accomiianying 
ships started in the tour, and 24 of the competitors 
finished. All ten accomjanying planes and one plane 
which was withdrawn from the contest hut joined the 
accompanying flotilla, completed the tour, in several 
mishaps which prevented jdanes and iiilots from con- 
tinuing, no one wa.s hurt. Three women started in the 
tour, and two finished. 

The tour itinerary included twenty states and lw(j 
Canadian provinces, and from the Canadian border 
extended as far South as Jacksonville, Fla., touching 
a niunbcr of East Coast cities. The western limit was 
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Wichita. Kansas, home port of several of the entrie.s. 

Among the im[x>rtant annual events of the year which 
produced a world’s record was the Curtiss Marine 
Trophy race at Anacostia, D. C., which was won by 
Lieutenant W- G. Tomlinson, U. S. N. with a speed 
of 162.52 miles jier hour. Lieutenant Tomlinson won 
easily over the otlicr service planes in the contest and 
established a new speed rexird for standard military 
seaplanes. 

Preceding the trans-Atlantic flights of 1929 was 
another international flight in another direction, that 
of George W. Haideman, who flew non-stop from 
Canada to Cu!>a in 12 hours atid 56 minutes. It wa.s 
the first non-stop flight between Canada and the Pearl 
of the Antilles, although not the first non-stop flight 
aross the northern and southern boundaries of the 
United States. 

M ore than a score of records of various kintls, in- 
cluding marks for s|)ced and altitude with pay loads 
and for planes in certain limited classes, were made in 
1929. Some were broken, and some show indications of 
standing for some time to come. Shortly after the 
’’Question Mark" had shown what refueling in the air 
could accomplish, for example, a mimber of assaults 
were made u|K>n the Army’s record and several startling 
hut shmt lived marks were set up, Robbins and Kelly 
increased the duration record from 150 hours to 172 
hours; Newcomb and Mitchell brought it to 175 hours, 
and they were still literally resting from this effort when 
Mendell and Reinhart, the ‘‘tough hombres” of Fort 
Worth, stayed up for 246 hours and 44 minutes. This 
wa.s ill July, and before the month endctl, O’Brine and 
Jackson were aloft on the flight wliich settled the 
refueling endurance question for what seems to be an 
appreciable length of time. They lived in their air- 
plane for more than 17 days, and traveletl a distance 
estimated to more than equal a circuit of the worlil 
at the c(]uator. 

In the field of women’s records, competition likewise 
was keen. During the year the luunlier of licensed 
women ])ilots more than trcliled, and women finally won 
from the National Aeronautical Association, as Unitetl 
States rejirescntativc of the Federation Aeronautii|ue 
Internationale, recognition of a women's classification 
for record imrposes. Miss FZvelyn (Bobbie) Trout, 
Mrs. Louise MePhetridge Thadcn, winner of tlie 
National Women's Air Derby, and Miss Elinor Smith, 
in the order nametl. e.stahlished solo endurance recorils 
for their sex, only to he beaten by Mile, Marysc Bastie, 
of France, whose present record is 26 hours and 46 
niimites. The late Miss Marvel Crosson is credited 
with the [irescm women’s altitude record, her mark of 
23,996 feet exceeding' previous figures set up by Mrs. 
Thadcn, and liefore Mrs. Thadni. Ijidy Heath. Miss 
Amelia Earhart established a women’s speed reconl 
of 184 mile.s |ier hour. 

One of the last records to fall, toward the close of 
last year, was the long distance mark, as though 1929 
sought to celebrate, before passing into oblivion, the 
26th anniversary of man’s first siistaiiieil i»wer driven 
flight. Caiitain Dieudonne Costes and Paul Godos. 
flying over a measured triangular course at Istrcs, 
France, covered 4,984.8 miles, in 52^ hours, eclipsing 
the distance mark made by Clarence Chamberlin on 
his flight to Germany. Compare their distance with the 
120 feet covered by Orville Wright exactly 26 short 
years before ! 


Aircraft Finance 

DURING 1929 


A Review of Conditions and Developments of Last Year fFhich 
Indicates that the Aircraft Industry Today Is in a 
Relatively Strong Financial Position 


By K. Reid Campbell 

Standard Slatislies Co.. Inc. 


C URRENTLY there is a distinct air of pessimism 
noted in aeronautical circles- A funereal atti- 
tude seems to have spread through all ranks of the in- 
dustry. What is it all about anyway? 

It might be well to start off by recording what achieve- 
ment areonautics chalked up last year. According to the 
compilations of the Aeronautical Chamber of Com- 
merce, airplanes and engines produced in the United 
States in 1929 had a valuation of ?98,000,(X)0. Ninety- 
six major aircraft manufacturers produced 6.034 planes 
which, without engines, had a retaii value of $44,457,000. 
Expressed in dollar value, the commercial output for the 
[leriod showed a gain of no less than 96 per cent over 
1928 results. In the engine division, equally impressive 
forward strides arc chronicled. Engine outputs for 
1929 aggregated 7,378 units, of which 5.517 were for 
the commercial market. The commercial market prod- 
uct had a worth of $17,895,300 and the military $8,600.- 
530. Commercial out|iuts were 100 per cent above 1928. 
and military takings 32 per cent ahead of the preceding 
conqxirahle period. 

Any other industry on the face of the earth that could 
[mint back to as impressive a record as that would as- 
suredly be proud of the achievement, and justly so. 

Getting down to brass tacks, the fact of the matter 
is that the unusual growth of aviation, in the past year 
especially, is precisely what accounts for its present 
predicament, paradoxical as it seems. One need only 
review the situation, however, to prove the case. 

The pace set by the industry, hot as it lias been, docs 
not even comjjare with the exixmsion in the ranks of 
the trade, so that current production facilities are far 
in excess of requirements. Although gross returns on 
airplanes and engines for the year 1929 totaled $98,000,- 
000, the evaluation put on the shares of those manu- 
facturing companies at their peak was in excess of 


$1,(X)0,000.000- Thus, gross receipts were less than one 
))er cent to the market values of these shares, and the 
net so infinitesimal that [latenlly sitable losses arc 
shown on the majority of bixiks. 

F OU.OWING Lindbergh's flight everyone desired to 
share in the profits indicated from the new, fast and 
efficient mode of transport. Time, the essence of busi- 
ness, had been conquered to a degree unthought of a 
few years ago- There was nothing wrong with this 
psycholog}’ : indeed, it can Iw jirophesied that the future 
years will prove its correctness, but it was madness to 
c.xpcct that companies could be put together faster than 
airplanes and that all should prosper. 

The year of 1928 saw the commencement of whole- 
sale formation of new aviation companies. Some of 
these concerns were sound, some mediocre, many un- 
sound and quite a few were inspired more with the idea 
of selling stock certificates than furthering the growth 
of an inqxirtant development. Irrespective of poten- 
tialities, nevertheless, share values shot upward as the 
|iublic scrambled to buy any certificate that had the 
iiiapc word aviation or any sinonj'in thereof inscribed 

Through 1929, the movement continued. Delaware 
did a land office business in granting charters. By 
December, 1929, the Government reported more than 
200 individuals, groups or corporations in the United 
States claiming to manufacture aircraft. "Obviously too 
many, when it is considered that approximately 50 auto- 
mobile manufacturers are able to supply the nation’s de- 
mand for some three or four million passenger cars per 
year,” comments the rejjort. The same sort of situation 
applied in the engine manufacturing division, in fact in 
ever}' branch of the industry. 

The point therefore, tliat now requires contemplating 
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Air Transport 

DEVELOPMENT in 

A Review of Last Yearns Phenomenal Growth and a 


I N DEVELOPING re^larly scheduiei] passenger 
transportation by air during 1929 America has created 
something which did not exist before in this country or 
any other. While air travel has been commonplace in 
many parts of the world, the development of an air 
transport industry based upon private capital investment 
without government participation or subsidy is ))eculiar 
to the United States. In no other country has the de- 
velopment of scheduled air travel been so dependent 
upon the enterprise of private citizens, and so divorced 
from matters of government policy, military or other- 

The history of air transport development in this coun- 
try provides the background for the history of all com- 
mercial aviation. In 1927 there was no passenger trans- 
port broadly speaking, aerial activities l>eing almost en- 
tirely confined to the air mail and “aerial service" and 
joy-riding. In 1928 the foundations of an enlarged air 
transport structure were beit^ laid. The year 1929 has 
witnessed the development of a network of air routes 
linking together the major cities’ airports with regularly 
scheduled passenger services. It is evident that during 
the boom period and subsequent slump in the aeronau- 
tic industry, air transport has steadily progressed as the 
framework around which a permanent aeronautic indus- 
try may be erected. Transport lines provide a steady 


market for equipment, upon which commercial factory 
operations may be predicated. Trans]>ort flying opera- 
tions develop a jiermanent air traffic of constantly in- 
creasing proportions. The individuals who go to make 
up this transport traffic represent the reservoir of air- 
minded persons to whom can be sold the planes, aeronau- 
tical products, or other services which the industry offers 
to the public, 

R ecognizing this relation between air transport devel- 
opmeitt and the general growth of the aeronautical 
industry, aircraft and aircraft engine manufacturers, 
aeronautical executives, and large investors have pro- 
vided what amounts to a private subsidy of air transimrt. 
tremendous amounts of money having been poured into 
this development during 1929. It is estimated that 
33,000,000 was expended on developing the facilities of 
Transcontinental Air Transport alone before the first 
public flight was made. The difference between this pri- 
wiie subsidizing and the subsidies provided Euroi>ean 
operators by their respective governments lies in the fact 
that the governments do not expect to receive back any 
of their money, whereas the American private investors 
are counting upon future profits to bring back the origi- 
nal outlay plus a substantial cash profit. 

The phenomenal growth of American air transport 
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operations during 1929 proves the American policy to be 
correct, at least for American conditions. Not only have 
air routes been e.xtended to all important points, and 
passenger traffic totals boosted, but the most intensive 
attack upon every problem connected with air travel has 
brought such great progress during the one year of 1929 
that air transport gives every evidence of being headed 
for a profitable footing- Adequate terminals have now 
been provided generally throughout the country, various 
routes have taken steps to synchronize their schedules to 
better advantage, both with each other and also with 
existing water, rail, and bus lines; the number of schefl- 
ules per day is rapidly increasing; size of equipment in 
use has in some cases tripled ; night flynig is already be- 
coming popular ; and progress. is being made in the solu- 
tion of dozens of technical problems such as fog flying, 
radio communication, radio beacon development, and 
radio direction finding. 

Whereas in 1928 the United States operated but 
16,667 mi. of airways as compared to 18,540 for Ger- 
many, the leading European country, the figure was in- 
creased to 35,000 miles of airways far this country be- 
fore the close of 1929 while no European country e.x- 
tended its air routes appreciably. In passengers carried 
the United States has jumped from 49,713 in 1928 to 
approximately 85.000 for 1929, but still trails Germany, 
whose 1929 total was approximately 115,000, about the 
same figure as for 1928. In passenger miles, however, 
the United States unquestionably leads the world, since 
our most heavily travelled routes are considerably longer 
than those of Euro|>c. 

I .S' AtR MAIL the United States continued to lead with a 
total poundage for the year of approximately 8,000,000 
as compared with less than 2,000.000 lb. carried by 
France. The fact that the United States, hopelessly out- 
classed by Europe in 1928, is now regularly operating 
more miles of air routes, anti flying more jiassenger miles 
than any other two countries of the world put together, 
is probably the best index of the strides this country 
has made. 

The fact that established airway miles approximately 
doubled during 1929 is chiefly atributablc to the inau- 
guration of new passenger route.s. rather than to mail 
routes, as a national air mail network was well estab- 


lished by the close of 1928. Some 40 new routes were 
listed by the Department of Commerce during 1929, of 
wlrich 24 were passenger lines exclusively. This condi- 
tion is probably best illustrated by the developments 
which occurred on the Pacific Coast during 1929. The 
mail routes there at the start of the year were not added 
to during the entire year, the only changes being that 
Boeing and Western Air Express inaugurated the twice- 
daily schedule over the established transcontinental mail 
loute. Passenger route miles were increased from ap- 
proximately 4,600 mi. at the end of 1928 to 9,920 mi. at 
the c!os6 of 1929. and miles flown over [jassenger routes 
increased from 9,200 to 25,000 per day. Over one route, 
Los Angeles to San Francisco, the number of daily 
schedules was increased from two each way daily to ten 
each way daily. So miles of passenger routes approxi- 
mately doubled, miles flown daily tripled, and at least one 
schedule was increased to five times the original number 
of daily arrivals and departures. Although progress lias 
been exceptonally rapid on the Pacific Coast, somewhat 
the same general ratio of development holds true for the 
country generally. 

A BRIEF CHRONOLOGY of transport development for the 
year brings out a number of interesting high lights. 
On January 2, 9 adn 1! respectively the Pan American 
routes from Miami to Nassau; Miami to San Juan; and 
Cristobal, Cana! Zone to Miami, were inaugurated carry- 
ing mail three times weekly. This was our first great 
step toward comprehensive air service between North 
and South America, and these services will eventually, 
so it is presumed, be the basis for a great system of inter- 
continental commercial airways. On Jan. 23. Southern 
Air Transport started the Houston to New Orleans mail 

On February 4, Standard Air Lines, of Los Angeles, 
extended its tri-weekly Los Angeles-’Tuscon service to 
El Paso, Texas on a daily schedule and by effecting a 
working agreement with the Texas and Pacific Railway 
inaugurated one of the first, if not the very first air-rail 
systems. .Another outstanding development of the month 
was the formation of the Pacific Coast Aerial Express. 
Operating a pickup and delivery service in conjunction 
with eight air lines, it represent^ one of the first efforts 
to develop a comprehensive aerial express system. 
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During March the Southern Air Transport lines 
opened daily passenger service between Brownsville and 
San Antonio, Galveston and Dallas: Texas Air Trans- 
port (later Southern Air Transport) started daily 
passenger service between Kl Paso and Dallas, and Pan- 
American Airways opened the first direct air mail route 
to Mexico City, oi)crating daily from Brownsville, 
Texas. Also during Marcli a San Diego-Los Angeles 
passenger service was started by Pickwick Airways, a 
subsidiary of the Pickwick Bus Co., representing the 
first entry of major bus-line interests into airways opera- 
tions. Other important developments of the month were 
the assigning of 33 radio frequency bands to air trans- 
port operators, and the installation of groimd-to-plane 
railio communication by Boeing and National Air Trans- 

During April the Southwest Air Fast Express 
(S.-\-F.E.) was organized and l)egan operations between 
Dallas and Kansa.s City, also Tulsa-St, Louis; Colonial 
installed a tlouhle daily passenger schetiule on the New 
York-Boston route ; an<l other mutes were placed in 
operation by Southern Air Transjrart; Thompson Aero- 
nautical Corp., fl)ing passengers across Lake Erie with 
am])hibians; Pitcairn; and ^^ame^. 

May saw the inception of a double daily schedule on 
the trans-continental mail route, flying mail from coast- 
to-coast with the loss of but one business day ; regular 
night passenger flying between San Francisco and Salt 
Lake City, by Boeing; the proposal of overseas Zeppelin 
mail and passenger routes by 
the Goodyear-Zeppelin inter- 
ests; inauguration of the 
Santiago (Chile) - Cristobal 
(Canal Zone) route by Pan- 
American Airways, providing 
the first direct air mail link 
between the two Americas; 
and the inauguration of other 
routes by Western Air Ex- 
press. Nevada Air Lines. 

Universal Air Lines, Pit- 
cairn, Colonial, National 
Parks, Pickwick and Thomp- 

Iii June both Universal 
Air Lines and Western Air 
Express provided trans-con- 
tineiital air - rail [lassenger 
hook ups, the Western Air Express route between Los 
Angeles and Kansas City, 1300 mi., representing the 
longest daylight passenger route in this country. Other 
air-rail arrangements were ellected in the mid-west by 
S.A.F.E. and Southern Air Transport lines; several 
lines began to introduce excursion fare rates to build up 
traffic; Verne Const started an aerial taxi service with 11 
schedules each way daily across Puget Sound from 
Seattle to Bremerton ; and a tri-weekly (rassenger service 
was placed in operation by Delta Air Service between 
Dallas and Birmingham, constituting the last link in a 
through air line service following the far southern route 
from coast to coast. Coastal Airways started several sea- 
plane passenger lines along the .•\tlantic coast and Hud- 
son River, while the Airvia Company used Savoia tl3'ing 
Imats for an ail-water service between Boston and New 
York, the first flying boat service operated primarily for 
passengers during this new era of air transport. 

July was featured by the opening of the long awaited 
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48 lir. Transcontinental Air Transport service from New 
York to Los Angeles through the ccojieration of th.: 
Pennsylvania and Atchison. Topeka and Santa Fe rail- 
roads- Further excursion rates were introduced ; the 
Guggenheim weather reimrting system on the Los 
Angelcs-San Francisco route was taken over by the De- 
jiartment of Commerce; and various lines were started 
by N.A.T., U. S- Airways, and others. 

During August there were further passenger rate re- 
ductions to stimulate volume traffic, and aerial express 
was inaugurated by Western Air Express, Curtiss Fl\’- 
ing Services, and Colonail Airways in connection with 
Western Union messenger service. Pickwick Airways 
opened direct passenger, mail and express service be- 
tween I.OS Angeles and Mexico City. 

Routes started during Sejitember included a Seattle 
(Washiiigton)-Alaska [lasseiiger air service using float- 
equi|iped Lockheeds; and other routes h\' Walter T. 
Varney carrvnng mail, and Midcontinent Air Express 
carrying passengers. A ground-to-plane mail-pick-up 
device was successfully tested, an inter-island sendee 
was started in Hawaii, and a Western Air Express- 
Universal Air Lines arrangement lowered the coast to 
coast air-rail schedule to less than 40 hr. 

N ight flying, pioneered bj’ the Boeing Companj' on 
May 1 with regular flights between San Francisco 
and Salt Lake City, was inaugurated by Universal Aii 
Lines, Maddux Air Lines, and Western Air Express. 


during October. On most of the routes where night flying 
was done with passengers, take-offs were made before 
dark, the plane continuing on to a landing some time after 
darkness- This innovation proved popular and was well 
patronized, leading to extensive (ilans for earlj' night 
schedules on all leading passenger routes. Further rate 
reductions were made by S.A.F.E. and other lines dur- 
ing October. A model of the Armstrong seadrome was 
tested, and plans announced for a New York-Bermuda 
mail and passenger service, using 40-passenger Sikorsky 
amphibions in conjunction with one Armstrong sea- 
drome anchored midway of the route. 

During November Pan-American Airways made pro- 
visions for ixi-sseuger flying over the Caribbean Sea air 
mail routes, a Los Angeles company was formed to han- 
dle air express only, and Kansas City-Denver passenger 
service was started by Mid-Continent Air Express. 

December saw the operation of additional aerial ferry 
services at Oiicago and San Francisco, providing water 
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to land field connections via ampliihion planes; further 
testing of groimd-to-piane mail pickup devices, and the 
wholesale reduction of fares to approximately de luxe 
rail rates by Western Air Express, T-A.T. -Maddux, 
S.A.F.E., and other routes. In three weeks after re- 
ducing fares, W.A.E. traffic on the S.F.-L.A. route 
jumped one thousand per cent from 45 to 450 passengers 
per week. Since the first of the year this policy of reduc- 
tion of rates has spread until it seems inevitable that 
passenger rates throughout the country will drop to 
ap|>roximately the same level as rail fare- Complete 
consolidation of Maddux and Transcontinental Air 
Transixirt was announced- 

At the present time almost every large city of the 
United States is served by a network of regularly sched- 
uled passenger air lines. The northwest and far south 
sections of the country are the only portions now lacking 
adequate direct air transport services, 

A .l of this airway development has depended directlv 
upon the Department of Commerce Aeronautics 
Branch for assistance in developing, marking, and light- 
ing of routes, and in many other waj's. Among the ways 
in which the Department of Commerce is constantly aid- 
ing air transport are; the establishing and enforcing of 
air trffiac rules : investigating and issuing reports on acci- 
dents, causes, and remedies ; assembling general data on 
all phases of air transport; establishing and maintaining 
civil airways; equipping airways with navigation aids; 
providing weather reporting service; charting airways 
and publishing and distributing charts and maps of land- 
ing fields; research to improve and increase air com- 
merce ; publication of air commerce bulletins at regular 
intervals, encour^ng the development of air ports and 
rating of airports ; publishing airport data. It is readily 
apparent that without this cooperation from the Depart- 
ment of Commerce the great 
strides taken by air transport 
during 1929 would 
been possible. Without the 
continued help of the Dept,, 
air commerce would lie hope- 
lessly crippled. 

Considerable changes were 
made during 1929 in the 
average characteristics of 
flying equipment. The tend- 
ency has been toward con- 
stantly higher speeds and 
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much greater carrj’ing ca- 
pacities. At the l>eginning of 
the year most of the trans- 
port |>lanes in service had a 
maximum capacity of ten 
passengers. At the dose of 
the year there were 15, 18and 
20-passenger planes in regu- 
lar service and the new Fok- 
ker F-32, 30-passenger plane 
was scheduled for regular 
transport work early in the 
year 1930, with other de- 
signs to carry approximately 
40 jassengers each now un- 
der development by Sikorsky 
and others, -\mong the out- 
standing transport planes de- 
veloped in this country during 1929 were the Fokker 
F-32, Consolidated "Commotlore" 20 passenger sea- 
plane; Boeing and Keystone “Patridan” 18-passenger 
planes and the Curtiss “Condor” for 20 passengers. 
There were no rapid changes away from existing types, 
most changes being of a detail nature. 

Successful night flj'ing with passengers, first by 
Boeing, and later by others, indicates the early establish- 
ment of night schedules over ntost of our present routes, 
thus effecting tremendous time savings for business men. 
The night plane "Sleeper" is still an untried experiment 
and it may take some little time to educate the flying 
iniblic to sleeping in the air. 

R \pid progress was recorded during 1939 in the devel- 
opment of plane-to-groimd two-way radio communi- 
cation by the Bureau of Standards, T.A.T., Boeing, and 
others; the radio-echo altimeter showed promise in tests; 
much progress was made in developing radio compass 
installations and in providing radio marking of airways. 
Based upon the progress of the past year 1930 will be 
sure R) show much greater dependence upon the radio 
for fog and night flying, dispatching, control of planes 
in flight, weather reporting, etc. 

In line with other advances was the progress recorded 
in providing ample ground facilities for transport planes. 
There is an increasingly evident tendency to separate 
transport and general flying, and it seems inevitable that 
all transport terminals of the future will bar miscellane- 
ous flying. 

Although complete figures are not yet available on all 
accidents of 1929, the record for the first six months for 
transport flying was one death for approximately 1.000.- 
000 miles flown. Probably the figures covering the 
whole year will be a bit worse, as there was one calam- 
itous accident and several minor ones during the last 
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six monlhs. but as a general thing the ijublic is gainiiiij 
cnnficlence in air travel. 

Rates have been a source of constant worry and ex- 
periment. The final lowering of rates to the level of rail 
fare has l>een an o|>cii admission of the now recognized 
fact that there are not enough people, even in America, 
willing to pay the high premium originally charged for 
the economy of time due to travel by air. Mow tliat the 
rates are down it will prove most difficult ever to increase 
them, largely due to the fact that during last stimmer 
rate reductions were announced as "summer excursion 
rates” anti consequently the public will look for more 
-such, even thottgh the rates be low the year round. Since 
we must have volume of travel before we can even find 
out what possibilitie.s there are in air transport, it is almost 
inevitable that air rates will continue at a low level, with 
every effort made to reduce the cost of operation, in 
order to show a profit. Probably no air line showed a 
profit tluring 1929 on straiglit passenger carrying, hut 
some were able to pare their losses encouragingly. 

The air transport industry developed rapiilly from a 
large group of miscellaneous air lines at the start of 1929 
to a comparatively .small number of con.solidated systems 
hy the dose of the year. Railroads are taking an active 
interest in developing air travel, as arc bus and steam- 
ship lines. Also, as the airline represents the most sub- 
stantial market for airplanes, the factories have heliwd 
to bring about consolidations so that we enter 1930 with 
such strong groups as United, with Bocnig, P.A.T., and 
Stout airlines: Aviation Corp. of America with Uni- 
versal. Colonial. Southern Air Transport, and Interstate 
Air Lines, while the General Motors-Fokker-W'estern 
Air Express group represents a third type of business 
association, more loosely assembled titan a merger. 
There arc two bcucficial results to be expected from this 
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lendenev. the first being to tie air transport directly to 
other activities uf the aeronautical industry so tliat they 
will rise or fall as one body. The second and more im- 
I>ortant is the prospect of a universal travel service pro- 
viding synchronized air, rail, water, and bus connections 
through the steadily increasing number of consolidations 
and working agreements. This latter phase of air trans- 
port came rapidly to the front in the latter part of 1929 
with arrangements hy Maddux Air Lines, Western Air 
Express, Universal Air Lines, Pan-American Airways, 
and others, to provide rail, water, and air schedules to 
include various combination tours of the country. 

During 1929 the public accepted passenger air trans- 
port in rapidly increasing numbers ami there can now be 
no question as to whether or not tliere is need for such a 
service. Technical work now under way lx>th in connec- 
tion with aviation and other fields of scientific develop- 
ment, promises such rapid improvement in all types of 
equipment as should make air transport both popular 
and |)rofitablc. Night sleepers keeping in constant com- 
munication with operations bases by two-way radio- 
phone, as well as holding a course by radio aid, are not 
at all visionary. Increa-sing comfort is to be expected in 
planes, and the effort of the designers for improved effi- 
ciency and economy is constant- What effect lighter than 
air equipment will have on air travel cannot yet be pre- 
tlicteti, but the i>erformances of lighter-than-air craft 
(luring 1929. and tlie projects now under way in this 
country, lend great interest to the consideration of air- 
ships in connection with any sort of air transport system. 

T he one outstanding failure to be chalked up against 
1929 air transport development is the lack of consid- 
eration so far given to developing aerial express. Other 
countries far outstrip ns in this activity and since no 
other transport medium has ever earned profits con- 
sistently on the carrying of passengers only, it seems 
urgent tluat we should develop express and freight serv- 
ices as rai>idly as practicable. The possibilities for profit, 
if -such a traffic can be generated are most alluring. Many 
companies are now planning to enter, or have already 
entered the aerial express field. Mr. Robert E. M, 
Cowie, president of Railwaj-s Express Agency, has said 
that what is needed is an express jdane capable of carry- 
ing loads of 20,000 lb. Of course many potential express 
shipments arc already being sent by air mail, and the 
dividing line between the proper fields of the two types 
of service is sonicwhat indistinct. 

During 1929 the transport companies have experi- 
mented with every factor hearing on their operations. 
E(|ui])mcnt, personnel, organization, lares, schedules, ad- 
vertising. and routes have all been the subject of experi- 
ment. We enter 1930 with this period of experiment be- 
hind. It is now known that there is a definite need and 
that people will fly in appreciable numl>ers, but it has 
been demonstrated that we need low fares, better termi- 
nal connections aiul liettcr sjmehronization with other 
transport si’stems, more frequent schedules, the closest 
attention to comfort and convenience, and consistant ad- 
vertising of safety records in order to break down the 
now recognized reluctance which many persons feel 
towards the idea of leaving the ground. Upon these 
things, along with technical progress, the transport lines 
will concentrate during 1930, with the result that an in- 
creasing acceptance of air transport, backing up tlie 
phenomenal strides made during 1929, can be exiwcted 
to raise an ever increasing percentage of American travel 
and commerce into the air. 
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LAST YEAR S 


Airport Construction 


By Charles H. Gale 
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PROJECTS 


HILE most otlier depanment.s of aeronautical 
activity were having their u|is and downs in 
1929, the important work of constructing airports con- 
tinued to forge steadily ahead in all sections of the 
country. There were individual cases of retrenchment 
here and there as modifications apjicared wise in the light 
of changing condition.s but, for the most part, the work 
of installing new airiiorts and landing fields or improving 
e.stablished institutions made extremely gratifying Jirog- 
rcss. Wlien the year closed the country was richer by 
close to $50,000,000 worth of new airixirt constraction 
and approximately 108 new municipal and commercial 
air|iorts in o|>eration : which brought the total of the two 
classes in operation, excluding federal fields, to about 
948. Including the federal fields there are 1.SS4 ports 
in this country today. 

It is quite difficult, if not actually impo.ssililc. tii secure 
an accurate accounting of the various items of construc- 
tion and the amount of money actually spent on them 
during the year. The announcements of various projects 
are couched in 
dissimilar tenns 
which do itot 
lend themselves 

idation and clas- 
sification. In or- 
der to secure 

last year's con- 
struction and the 
nature of the in- 
dividual projects 
involved, a study 
has iiecn made 
of the rc|iorts 
received bv Avi- 
ation for the 
year with only 
those items rep- 
resenting con- 
struction com- 
pleted or actually 
under way in- 


cluded. Derivation of a satisfactory index is liandicapped 
further by the fact that many jirojects have been reported 
to the magazine without enough detail to contribute to 
the statistics. 

T he FicfHiis, therefore, must be interpreted as prelim- 
inarj’ and representative only. They may be consid- 
ered to indicate a miniinuni, however, with tlie actual cost 
and volume of construction somewhat in excess of the 
amounts quoted. Because there were cases of hangar 
construction reported without any ex|icnditurcs thereon 
included, or of acquisitions of airjiort sites without fur- 
ther re|>orts of iniprovenients, or of general development 
right through from the (lurchase of land to tlie inaugura- 
tion of the (ilant. etc., it is im]iossihle to make accurate 
cross-totals or similar conqiarisons. Canadian figures 
are included because of Aviation's editorial policy of 
iiidudiiig Canadian with domestic news. 

AccoHing to this compilation between $45,000,000 and 
$50,000,000 was spent in this conntr)- and Canada on 







airiwrt construction work in 1929. This money was 
distrifjiitqti in genera! as follows: .Nboiit 85 new level- 
opment projects, which included ptircliasc of land, instal- 
lation of buildings, iigliting, etc., for a complete aiqiort ; 
about 100 hangars: about 30-35 administration build- 
ings; about 60 airport sites, representing acquisition 
of the land only; atxiut 30 cases of surfacing only, 
which included runways, etc. : and alxiut twenty instances 
of miscellaneous installations, such as lighting, road build- 
ing only, etc. Altogether there were in excess of 300 


individual projects ranging from the gctieral airport de- 
velopment to single items of hangar construction, surfac- 
ing improvement, etc. The majority of these, or about 
175, were munici(>al projects and about 130 were private, 
that is, proinotetl by corporations or individuals. 

Keeping in mind that these figures are merely repre- 
sentative, we shall analyze the distribution of this work 
by geographical divisions. We shall consider East as 
comprising Maine. New Hainpshire, Vermont, Khodc 
Island, Massachusetts, Connecticut, New York, Pennsyl- 
vania, New Jersey, Maiyland, Delaware and the District 
of Columbia. The South will comprise Tennessee, Flor- 
ida, Louisiana, Texas, Virginia, West \'irginia, North 
and South Carolina, Georgia, Alalianm, Kentucky and 
Arkansas. Central will comprise Ohio, Illinois. Indiana, 
Nebraska. Kansas, Missouri and Iowa. The North Cen- 
tral will include North and South Dakota, Michigan, 
Wisconsin, Minnesota and Canada, while the West will 
include all the other states. 

Surprising a.s it may be. acairding to this compilation 


the Ea.st led in the amount of money si«iit in airjjort 
projects. Our best estimate for this figure is between 
$13,000,000 and $17,000,000- There were between 55 
and 60 individual projects, about 25 of which were 
municijial and aI>out 35 were private. Twenty-three of 
these would l>e consi<Iered general development projects, 
under the definition given above. Narrowing this <lown 
to specialized iniprovcmeiits not involved in a general 
development program, we find that there were between 
sixteen and twenty hangars conjpleted, a half dozen or so 
administration buildings, a 
few cases of surfacing im- 
provements only, and eleven 
cases where acquisition of 
airport sites was reported 
without any further reports 
on developments- There were 
between fifteen and twenty 
airports dedicated in tlie East 
during the year. 

I X THE South we find that 
alrant $5,000,000 was spent 
on various projects. There 
was about the same amount 
of activity there as in the 
East, with approximately 65 
individual projects of all sorts 
reported. The majority of 
the projects in the South 
were municipal, there being 
almut 40 or 50 of these with 
about 23 or 24 falling into 
wiih uimhiii doci cla.ssification of priv.atc. 

There were about twenty 
general development projects, between fifteen and twenty 
iiangars constructed, clo.se to ten or a dozen administra- 
tion buildings, and sixteen cases of airport sites pur- 
chased without further report of their development. 
There were five or six cases of concentration on surfacing 
improvements, and about twenty airport dedications. 

Coing into the Central zone, we come across the great- 
est amount of activity of all the sections of the country. 
There were about 90 individual projects, with the majority 
undertaken by municipalities. It was a small majority, 
however, since only about 50 municipalities were involved 
as compared with 45 private concerns. The money spent 
totaled about $10,000,000, and this ^v•as invested in about 
twenty general development projects which included the 
acquisition of land, installation of lighting, drainage sys- 
tems, hangars, and other equipment to make the com- 
plete airport. Between 30 and 35 hangars were built, 
almut ten administration buildings erected, and about 
fifteen cases of acquisition of airport sites without fur- 
ther rciiort of developments thereon. There were almut 



fifteen cases of specialization on surfacing ])rohIems. and 
there were between 30 and 35 dedications. 

In the North Central area, which includes Canada, we 
find less to report. About $2,000,000 was spent in this 
zone, with the municipal projects far outnumbering the 
private. According to this report, there were fifteen or 
twenty municipal projects, and five or ten private proj- 
ects. There were three cases of general development, 
eight or ten cases of hangar construction, three or four 
administration buildings were erected, and about half a 
dozen sites acquired without further report of their devel- 
opment. There were almut five or six instances of 
specialization on surface improvement, and about ten 
dedications. 

In the West, we find much activity, with the municipal 
projects again outnumbering the private. There were 
between 50 and 60 municipal and about 35 private proj- 
ects. A total of $9,000,000 or $10,000,000 was spent in 
this zone, or between twenty aixl 25 general development 
projects with hangar construction programs numbering 
about 30, administration buildings about a dozen or fif- 
teen, airport sites acquired almut fifteen. There were 
five or six instances of sjiecialization on airport surfac- 
ing. and about 21 to 25 airports dedicated. 

The chain idea of promoting and ojierating airports 
rather took a slump <luriug the year and the Curtiss- 
Wright Airports Corp. was about the only one making 
much progress in this direction, with the exception of 
companies which have developed their own fields at 
diflereiit points. Among the latter are The .^.viation 
Corp., Western ,\ir Exj)ress, Transcontinental .Air 
'l'ranS])ort-Maddux. etc. 

A SURVEY of the sizes of the site.s being developed, indi- 
cates th.e trend is toward larger areas. A number of 
the new project.s approach 1,000 acres in size. Much of 
the work done during the year was to increase the size 
of airports already established, so that the various faults 
of obstruction, cramped landing and take-off areas, etc., 
might be eliminated- The doctrine preacbccl several years 
ago at the outset of the present airport construction 
movement, to the effect that in general airports could 
not be too large, seems to be gaining converts. This is 
not due, it should be remembered, to any lack of per- 
formance on the iiart of the planes themselves, but rather 
to the volume of machines operating at given points. 
Safety and operating efficiency should increase directly 
with_ tills increase in available area though the number 
of aircraft increase. 

There was a definite trend throughout the year toward 
permanent type of construction in buildings. Steel, 
brick and cement tyjies of construction seem to be gain- 


ing in favor, and the wood typo of construction continues 
to serve the needs of many localities. This tendency 
toward permanence indiides expensive concrete apron.s. 
adequate heating systems, comfortable offices, well 
equipped shops, hard-surfaced runways, and similar in- 
stallations. These are a further indication that the 
airport is liccoming a firmly established institution. 

The homeliness which formerly characterized the aver- 
age airport is fast disappearing under the trend toward 
considerable attention to architectural details. The advent 
of architects in the field of airport designing has con- 
tributed to this tendency, so that the expensive and costly 
plants which are being erected at the present time are 
Ijcing built more and more with an eye to a general 
pleasing architectural design. Even landscaping is in- 
cluded in many of tlie improvement programs, 

T he admisistration buildinc made its appearance 
at many airports during the year. This naturally fol- 
lows recognition of the need for proper housing of execu- 
tive and clerical staffs charged with the administration of 
the airport activities. In some instances these administra- 
tion buildings have included hotel or club accominoda- 
tion.s, in addition to the facilities for the executive 
functions. 

Like work on a farm, the development of an airport 
never may be considered as actually done. The improve- 
ments and incorporation of refinements in the existing 
plant will just about go on forever. The pace of this 
development work will he faster in the next few years 
than it prohahly will be fifteen or twenty years from now 
when the period of initial installations has neared its 
close. This year will sec a vast amount of additional 
or supplementary «’ork as airport official.s seek to keep 
their plants up to date and in step with the constantly 
changing conditions cause<l by other departments of 

Most money this year will Ire spent, not on the con- 
tinued refinements or improvements mentioned alxrve, 

started last year and the inauguration of entirely new 
projects. Many expensive and coini>rehcnsive programs 
are included in this category, the Aeronautics Branch 
reporting that it has listed about 1,400 new projects to be 
undertaken this year as compared with about 900 a year 
ago. Many of these projects represent only good inten- 
tions but they are at least potential with the possibility 
of actual work on them always imminent- It is reason- 
able to estimate that between $50,000,000 and $75,000,- 
000 may be spent this year on these airports and the 
completion of plants already under development. 

The idea of uniform architectural design .schemes for 
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the entire airport plant will continue to gain headway 
this year. The trend in this direction is both interesting 
ami important. Judging from the jirogress made in tliis 
direction in 1929 anti tlie attractive designs characteriaing 
many of the projects which have been announccil for 
tliis year, it may be prophesied that a distinct period in 
aiqxirt architecture is at hand. Along with this goes 
the improvement in design, arrangement, location and 
construction methods and materials, a ntovement which 
was well under way last year, ^teamvhile. the expansion 
in airport management, including field operations and 
finance will continue. 

T he cause of the airport was assisted materially in 
1929 by the holding of a nutnber of conferences on 
airport problems. Such affairs served to focus the rep- 
resentative thought of experienced men from various 
sections of the cotmtry on common problems and affortlcd 
the newer men in the field to increase their knowledge 
of the subject. This sharing of experience and opinions 
through contacts and rubbing of shoulders untloubtedly 
resulted in much more intelligent approach to the indi- 
vidual airport projects, with consequent saving of money 
and provision for more satisfactory equipment. 

The lead in this movement was taken by the .Nero- 
nautical Chamber of Commerce through its Airport 
Section. This Section was responsible for the national 
airport conference at Cleveland in May and regional 
air]X)rt conference,? at Boston, Bridgeiiort, Atlanta and 
Los Angeles during the Fall. Others are contcmplatctl 
ill an expansion of the program. The Aeronautics 
Braneli of tlie Department of Commerce co-operated 
closely with the Section and its representatives offeret! 
papers based on infomiation accumulateil by the gov- 
eniniem in various studies of tlie national airjiort sitii- 

Airport discussions were held, also, liy groups of 
professional men not specialising on airport constructioii- 
Siich groups as the Asiilialt Association and tlie .Amer- 
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lean Roa<lbiiilders' Association were included in this 
category. The latter made a conspicuous contribution 
by arranging a national conference on airports at Wash- 
ington in October under the auspices of its City Officials' 
Committee. This, of course, was for the purpose of 
considering tlie opportunity in airport construction facing 
tlie road liuilders who have lieen concentrating on similar 
problems of drainage and surfacing for many years. 

In fact, one of the notable trends of tlie year was for 
professions whose activities include problems akin ta 
those involved in airport construction — such as drainage, 
runway installation, and the like — to make available their 
years of experience and knowledge to the newer institu- 
tion of the aiqiort. Because of the many ramifications 
of the subject, almost every one of the established lines 
of general construction and engineering can find some- 
thing to do in aviation. Apparently this fact is gaining 
recognition, to the certain boon of the country’s airjiort 

Tile AirjKirt Section of tlie Aeronautics Branch ren- 
dered much assistance to the industry through its pro- 
gram of expert advice on various projects and tlie 
accumulation and dissemination of helpful information. 
Following carefuHy planned itineraries representatives of 
the Section visited many communities seeking guidance 
in tiieir air[x>rt plans. Individual trips were made from 
time to time. also, to inijicrtant points a-sking aid. Tliis 
work will be continued throughout tliis year. 

Valuable contributions were made last year tiirough 
competitions encouraging new and im|iroved general de- 
signs of airports. These coinpctition.s emphasized par- 
ticularly tlie wisdom of paying a great deal of attention 
in any airjiort project to tlie likely demands of the future. 
N'isioiiiiig eventual passenger traffic of large proportions, 
tliesc com|ietitions smiglit to pre|rare particularly for 
improvement in piililic facilities and means of safety in 
tlie ground cquipiiicnt. The Leliigii Airports Competi- 
tion which closed in NovemixT ami tlie Eiiglisli contest 
earlier in the year were promoters of such coin|ietitions. 



AVIATION 

Fehmary IS. 1030 


1929 Design trends 


327 


^4, Review of Airplane and 
Engine Design Tendencies 


By Leslie E. Neville 

Ttcimicol EiHlor of Aviation 


A STUDY of tile approved type certificates granted 
to commercial airplane and engine design.? dur- 
ing the year 1929 is probably the best available basis 
of comparison with former years and serves to indicate 
the general trend of development in the lighter than air 
class. The value of such an analysis is increased hy the 
fact tliat nearly 200 air|)laiies were approved during 
1929, where approximately 75 certificates were granted 
in 1928, and also by the greater indiWdual effort on the 
part of designers and the larger quantity of original 
engineering work during the year. Figures and charts 
for 1928 may lie found in the aiqilaiie design section of 
the October S, 1929 issue of Aviation. 

The question of first imjxiqance in classifying de- 
signs is that of monoplane or biplane and tiie situation 
in this respect is shown clearly in Table I. In the first 
quaner of 1929, 33 per cent of tlie successfully approved 
designs were monoplanes. Tlie percentage of this tvqw 




type of monoplane. 

R eturning for a moment to the first of these, it is 
interesting to note that the proijortion of approved 
designs of closed monoplanes has increased rapidly during 
the last quarter of 1929, while that of the familiar 
open liiplancs lias decreased as shown by the curves in 
Fig. L These change-s liave not seriously affected the 
totals, however, and tile open liiplaiie designs still lead, 
as indicated in the diart ap])ended to Fig. I. The open 
monoplanes liave increa.sed considerably during the last 
half year wiiile tlie closed biplanes, wliich sliowed great 
promise during the first half, seem to liave given away 
in tilt last ([uaqer. Tliis is probabl)’ due in a large 
extent to tlie prci’iousiy mentioned increased proportion 
of low wing monoplanes designs tliat liave iieen ap- 
proi’cd. Tlicre arc however two noteworthy transport 
biplanes, the Curtiss Condor ami tile Boeing model 
80-A, in actual sendee and tlii.s type makes a strong hid 
liccause of its lower unit wing loading. 

The deplorable lack of sea planes or flying lioats is 
clearly shown in Fig. 2. hut it is not probable tliat 
this will continue, judging from tlie iiumlier of designers 
svhich has been recruited to meet tlie demand for this 
t)’pe of craft and for ampliibians whicli also appear to 
iiave been neglected in the pa.st luit proiiably will not lie 
in the future. Our available information does not, of 
course, show the proportion of land planes liaving flo- 
tation gear interchangeaiile witli tlie landing wliecls and, 
as is generally known, floats may lie purcliased as addi- 
tional equipment fur a great number of tlie existing types 
of land machines. 

Referring again to Table I, it is noteworthy tliat 
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the proportion of two engine airplanes approvetl has 
decreased while that of three engine designs has in- 
creased slightly during tlie year, and also that a four 
engine plane, the Fokker F-32. has been approved. 

T he left hand portion of Table II has been devoted 
chiefly to a break down of airplane design approvals 
on the basis of seating capacity, which in a sense is an 
indication of their clas-sification by weight. Considering 
the proportion of single seat airplanes for the year, which 
has been plotted graphically in Fig. 3, we find a con- 
tinuous descent throughout the last three quarter,? of the 
year and no approvals in this class during the last quar- 
ter, In fact, the total for the year is Imt 5 percent of 
all of the airplanes approved. These figures seem some- 
what out of proponioii for airplanes of this type and 
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led to its diminution. The four and five seat types have 
increased threefold during the year and now constitute 
14 per cent of the total approvals for 1929. 

The proportion of six and seven seat machines and 
more particularly the eight and ten seat type seem to 
have suffered, while the proportion of aircraft accom- 
modating more than ten passengers has doubled. This 
is undoubtedly due to the movement toward larger trans- 
port planes which has been in evidence during 1929- 
In the left hand columns of Table II are shown some 
interesting ratios which strangely enough have remained 
almost constant during the year. The first of these 
columns is devoted to average values of the useful load 
— gross weight ratio, the general average for the year 
being .37, In the second of these coiutnns are given 
average values for power loading which decrease slightly 



it is tlie writer's lieiief that there is a definite demand 
for such craft. 

Tiie rapid stride of the two seat type, partially at 
the expense of the conventional three place planes, is 
obviously due to the demand for airplanes designed 
s])ecifically for sport and training. Another ct|ually 
important influence in this case has been the virtual dis- 
appearance of the OX-5 engines remaining available 
following the close of the war and the tremendous demand 
for a low priced substitute for this engine. This gradual 
decrease in proportion of tliree place planes may be at- 
tributed also to an even more significant cause, — the 
increasing unity of purpose in airplane design. During 
the early stages of the industry tlie three place open cock- 
pit biplane served well as the backbone of production 
and the "all purpose machine" but as demand became 
more definitely defined the evolution of this highly serv- 
iceable type together with other determining factors have 
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throughout the year, the genera! average being 15.7. The 
third column is devoted to wing loading averages and 
it is interesting to note that the year's average of 10.8 
is the same as that of the first quarter, while that of the 
last quarter is 11,8. 

In addition to the analysis of approved types several 
outstanding factors are worthy of mention. Taking .first 
the air])lanes as a group, we have the almost universal 
a<loption of metal as a materia! for fuselage structures, 
while wooil is still employed in the majority of wings 
in the small and medium weight planes. An innovation 
in the form of spruce members cut and delivered to the 
manufacturers specifications has been introduced by the 
Posey Manufacturing Co. In the heavier classes metal 
is employed in most cases throughout the structure. The 
tubular section is still used extensively in the low and 
medium weight classes of steel fuselage construction 
while o|ien .section members are employed extensively 
where the light aUimimun alloys arc used in airplane 
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structure. This is of course a generality and in one 
case duralumin tubes are used in the wing and fuselage 
structure of a large commercial airplane. As regards 
covering material, fabric stili predominates, particularly 
ill the case of wings. Plans were being made in the 
case of one airplane to use bakelite for fuselage cover- 
ing and plywood also has been used as before in isolated 
cases. Metal covered fuselages and wings are still being 
incorporated in designs while a slight tendency toward 
the monocoque fuselage and promise of a wing of mono- 
coque type has been observed. More specification ma- 
terials and progress in material control is noticeable and 
realization of the possibilities of stainless steel applica- 
tion has been reached by airplane manufacturers. 

Although perhaps not belonging essentially to 1929. 
the wing structure of the Barling NB-3 is particularly 



wortliy of mention because of its originality. This to- 
gether with a monospar wii^ developed in Great Britain 
indicate that perhaps the conventional two spar arrange- 
ment may be modified some time in the future. Strength 
is also lent to this belief by the interest shown by some 
engineers in the question of wings having three or more 

From an aerodynamic standponit the keimote of the 
year has been cleanness of design gained by reduction 
of parasite resistance in a number of different ways; 
a realization of the relatively large proportion of the 
drag contributed by landing gears as well as outlxiard 
engine mountings, and a definite tendency toward better 
streamlining. This is indicated by the large number of 
low wing monoplanes of the so called "bullet” type, one 
of which attained a speed of more than 200 mi. per hr. 
with a 300 hp. engine. A study of aerodynamic inter- 
action of various units of the airplane structure has 
begun. Streamline fairings for wheels and fillets for 


sharp corners have been seen in increasing numbers and 
the commercial development of the N.A.C.A. type 
ra<!ial engine cowling lia.s begun. The adaptation of the 
British Townend ring, in annular surface placed around 



at some tlistance from the cylinder heads, also is notice- 
able to some extent in this country. 

The relative value of variable lift devices and of vari- 
ous means to jiroduce lateral control at critical angles 
of attack have been reviewed in the Guggenheim safety 
aircraft competition which has been reported in several 
articles in Aviation, while remarkable success has been 
achieved in the use of floating wing tip ailerons and the 
mechanism for their control in the Curtiss Tanager 
which was described completely in the previous issue of 
Aviation. Although not as readily apparent as some 
of the other fruits of the Guggenheim competition, the 
improvements in methods of testing airplane per- 
formance should certainly not be forgotten. The year 
has marked tlic introduction of the Autogiro in America 
and a mimher of successful test flights of this type 

T he attempt to build larger aircraft for commercial 
ii.se and the adaptation of military to commercial de- 
signs has been one of the outstanding tendencies of the 
year, notable examples being the Fokker F-32, the 
Curtiss Condor and the Consolidated Commodore. 
While we are concerned primarily with developments in 
America, a review of the year would be incomplete with- 
out mention of the successful flights of the Dornier 
Do.X flying boat with 169 passengers and of the Junkers 
G-38. the world's largest land jilaiie. A consideration 
of over seas achievements must also include mention of 
the British dirigibles R-lOO and R-101. 

Progress has been made in utilizing specialty manu- 
factured parts and cooperation of the sjiccialty manufac- 
turers has been very close. Availability of lall bearings 
for inilleys and control hinges lias resulted in a great im- 
provement in control system reliability and in greater 
ease of control of airplanes. Introduction of the Mus- 
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selman air wheel already has inade an impression and its 
further use may have a profound effect on landing gear 
design wliile tail wheels made possible by brake devel- 
opment are also being used in increasing miinliers. 

More attractive cabin interiors and a tendency to 
follow automotive practice in tliis respect is noticeable 
ami greater comfort has lieen jiravided for passengers 
in transport planes. Tlie use of indirectl)' liglited instm- 



ment hoards, learned also from the automotive industry, 
is noticeable- New and improvetl instruments liave been 
developed and electricity is playing an ever increasing 
part in improving tlie instrument etjuipinent of tlie trans- 
port plane. Radio developments include the General 
Electric radio eciio altimeter, which is rapidly nearing 
the production stage, and the twelve course radio beacon 
developed by tile Bureau of Standards. In tlie ligbter- 
Ihan-air field the successful tc.st flights of the ZMC-2 
nictal-dad airsiiip is a definite accompHsliment, 

T EXORNcrES in engine design are more difficult to de- 
termine liy the analytic method followed in the case 
of the airplanes because of the relatively few engine ap- 
provals. However, some interesting results have been 
obtafned, as shown in Tables III and IV. In the first 
columns of Table III an average value for the output of 
engines approved during 1929 is presented, this value 
being 209 hj). at 1900 r.p.m. In the adjacent columns 
the proportion of air and water cooled engines is shown, 
tliese values having been presented in cliart form in 
Fig. 6. Referring to Table III. it will lie obvious that 
there were no water cooled engines approved during the 
last half of 1929 
an<l during the first 
halt 25 per cent of 
the apjirovals were 
granted to engine.s 
of this type. By 
referring to the De- 
partment of Corn- 

approved type cer- 
tificates for engines 
it is obvious that 
those in the water 
cooled class are 
chiefly in a horse- 
IKiwer range aliovc 
500. while the bulk 
of the lower 

powered engines are air cooicn ryjies. jnuging iium 
these figures it seems probable that the upper limit for 
air cooled engines is at present between 500 and 600 hp. 

The question of horsepower range also enters into 
the problem of cylinder arrangement although tliis is 
not shown clearly in the table. It seems, however, tliat 
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the tendency is for engines betiveen 100 and 600 hp. 
to be of the radial type, while those below this range 
are in-line and those almve are Vee type. No approvals 
of Vec type engines were made during the last half of 
1929 and the total proportion for the year is much below 
the proportion for the first half. The radial appears to 
be on the increase as is also the inverted in-line type, 
while the vertical in line remains constant, as shown liy 
the values for the year in Fig. 7. In the classification 
on tlie IjBsis of horsepower range tlie most significant 
dianges seem to l>e found in the 101 to ISO hp. and 201 
to 300 h[). hand. The first of these classes has in- 
creased from 16 to 27 per cent, giving a general average 
for the year of 22 jier cent, while the second lias <le- 
creased from IG to 9 per cent, providing an average of 
13 per cent for tlie year. In the 401 to 600 hp. class 
there has Ikcii some decrease and a state of inactivity 
is noted in tlie range above 600 hi), and below 50 hp. 
Not a single engine in tlie 301 to 400 lip. class has been 
approved liy the Department of Commerce at any time. 
Tile proportion of engine approi’als on tlie basis of power 
output is shown in Fig. 8. 

As to tlie number of cylinders, shown in Fig. 9. and 
Table IV, it seems tliat tlie seven cylinder still leads 






! second, this c 
course lieing due to 
the pretlominancc of 
radial tyqx;s. Third 
ill ])oim of luimlicrs is 
the four cylinder and 
this is due to the pop- 
ularity of this ty)iq ill 
both in-line and verti- 
cal forms for rela- 
tively light planes. 
Fourth in importance 
is the five cylinder 
® ps^cent*^ which, like the four. 

has lieen developed to 
* replace the OX-5 or 

increase the perform- 
2 of the airplane formerly using that power piaiit- 



T he two outstanding engine developments of the year 
are proliahly the successful non-stop flight from De- 
troit to Langley Field. Va., of a Stinson monoplane 
powered by the I’ackard Diesel engine and the research 
conducted by the Army Air Corps in the use of cthelyiie 
glycol (Prestone) as a substitute for water in high tem- 
perature liquid cooling. The reduction in radiator area 
as well as other advantages accruing from this research 
has already found commercial application in the form of 
several planes produced by the Curtiss Compaii)’ ami 
there is still more rcscarcli work to be done. An increas- 
ing use of magnesium alloy is also noticed in aircraft 
construction and tlie geared and supercliai^cd types of 
engines seem to liavc obtained a definite foothold in 
America. Progress has also been made in the methods 
of production of aluminum alloy as well as steel forgings 
for aircraft engines. 

Tandem engine installation necessitating pusher 
propellers seems to lie attracting the interest of engineers 
and the use of relatively long drive shafts to transmit 
power from engine to projieller has also been made in at 
least two cases, that of the Beilanca "Tandem” and 
Junkers G-38. 
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1930 Airplane Design 

Leading Engineers and Plane Builders Venture Their 
Opinions of the 1930 Trend in Airplane Design 



A s A corollary to mir 
inquiry on the general 
trend in the aircraft industry 
(see iKigc 290) we have also 
sought the collective oi>inions 
of lending airplane designers 
and chief engineers of promi- 
nent niamifacturing comismies 
upon the probable course of 
technical evolution. As in the 
genera] questionnaire, we have 
addressed to those asketl to 
contribute certain specific 

1 . What is tlie genera] trenil 
of design likely to be. and 
in what phase (aerodynamic, 
structural, or cleanness of detail) is greatest progress 
likely to be made? 

2. How iiiucli fiirtlicr evolution is to be ex])ected in 
the near future in the design of veri- large planes? Do 
you expect to see project-s initiated by responsible and 
experienced comiianies during the next year for nia- 
cliines larger than any so far built? 

3. How much increase is there likely to be in the 
use of aerodynamic novelties and striking departures 
from accepted form, siicii as the slotted wing? 

4. Whicii way will the weight of favor swing in 
the controversy between cantilever and externally 
braced wing trusses? 

S. What will he tlie trend of unit wing loading 
during the next year nf design? Will it continue to 
rise as for a luimiier of years past, or has a check 
been readied ? 

6. -\re asixret ratios likely to increase, decrease, or 
remain approximately constant on the average? 

7. Is furtlier progress of metal construction at the 
expense of wood to be looked for in the immediate 
future? If so, how rapitl is the displacement of 


wootlen wing sjiars and other structural memhers 
likely to be? 

8. Will metal construction continue to be predomi- 
nantly of durainmin or do you anticipate a growing 
interest in structures of alloy steel strip? 

9. What developments arc to he looked for in tiie 
near future in landing gear design? Do you antidpate 
the use of larger sliock-absorber travel and generally 
softer landing gears? Do you look forward to the 
ii.se of wider or narrower treads? Are any striking 
modifications likely to he made on the landing gears 
of light planes to reduce the probability of nosing 


A i.\ the previous case, also, some of our correspond- 
ents have made specific anil se(iarate answers to the 
.several questions, and have used numliers corresponding 
to those eniployetl in the lettes and just enumerated. 

There are considerable differences of o|iinion ujion 
most of tile topics suggested for discussion. On tlie 
wliole. however, it seems to he believed by most of tiiose 
turning in replies that no very radical innovations are 
to ])e expected in design, that tlie cantilever monoplane 
will continue to gain in favor, tliat unit wing loailiiig 
will remain wliere it is or decrease somewhat, and that 
for commercial and technical reasons, or both, further 
interest in giant airplanes is unlikely for tlie immediate 
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future. Tliero is. of course, a substantia] ininoritv op- 
liositioii to all these majority views. U))an asi>ect ratio 
it is liardly ])o.ssitilc to arrive at a consensus, except 
that there is tio definite indication of an antici|>ated 
general departure from |5resent jiracticc in eitlicr direc- 
tion. It is generally although not by any means unani- 
mously, agreetl that metal construction will continue to 
progress at the exi>ensc of wood, and a suqirising nuni- 
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her of contrilnitnrs speak favorably of steel construction 
and of the desirability of further study of that material, 
Concenting the develoimicnt of lanrling gears, the 
general tendency is to anticiiate somewhat larger shock- 
absorber travel and "softer" gears but without any 
general increase in tread. Particular interest is dis- 
played in the probable effect of the introduction of the 
air-wheel, so-called. 


Bigger Flying Boats — Research 
on Aerodynamic Novelties — Variegated 
IVing Loarlings — Duralumin Triumphant 
By LESSfTER C. MILBl'RN 

.^crond Viec-fnidnl and C/ilff Enymecr. CImn L. Marlin Co. 

T hf. GRSERAt. TRRSi) toward new ground during the 
coming year is indicated by the current interest in 
flying boats, amphibions, gliders and autogiros. 

The increasing needs of the North-Soutli .\merican 
lines, and the Great Lakes and coast-to-islands projects, 
comhined with the U. S, Navy’s renewed interest in 
the flying boat problem, will bring al>out the more rapid 
and much needed development of American marine air- 
craft. In this field, as with the air- 
plane. we have been the first to orig- 
inate and tlic last to develop. 

common, has pre|iared an excellent 
field for the privately owner! anti 
“bus” type amphibion, which com- 
bines speed greater than the anlo- 
mobile with the freedom of call of 
the cruising motor boat. Its escajie 
from traffic and the ready access to 
city centers fand all the large cities 
have water frontagej, which it pro- 
vides. will be more and more ai>prc- 

Tbe feeling fnr art and s]>ort in flying is always pres- 
ent to grace the more laliorious struggle for speed arid 
cargo capacity. This year is promising renewed interest 
in the glider and very low power plane- The progress 
of the last few years in aerodynamics and in construction 
may be expected to unite to produce gliders and soaring 
planes of imcxpected qualities. 

This year prolxibly will see also further practical devel- 
opment of the antogiro. possibly to the extent of finding 
useful Qcaipations for this thus-far vagrant member of 
the aerial family- 

The reduction of parasite area, and the increase of 
operating serviceability, are to be more and more ex- 
pressed in dollars, ([uantitatively, as the chemist would 
say. instead of qualitatively, as heretofore. The direct 
compari.sons resulting from this definite yardstick will 
jirovide new incentive to produce planes which perform 
and continue to perform with low maintenance. 

There is no definite limit to size, and some further 
effort may be expected for size as such. General progress 
in size will only lie made as required for economic opera- 
tion and greater pay-load, or greater distance. One 
would expect to see greater effort displayed to reduce 
the cost of large landpianes rather than to increase their 
size. Flying boat operators with less fixed investment. 


low ceiling barriers, and plenty of mom. can operate 
larger aircraft more profitably. 

This year will see further search to find the proper 
sphere of utility of slots, flaps, variable pitch propellers, 
variable c.amber, and other aerodynamic^ clevices which 
have licen presented to the imlustry in years past. 

In addition to the current wing loadings of 8-12 !b. 
I>er .sq.ft, for landpianes and 12-18 Ih. per sq.ft, for 
larger flying hoat.s, this year may see some indications 
of a return to fonner unit loadings of 6-8 lb. for private 
transportation and sport use. 

•Aspect ratio, offering an avenue of constant improve- 
ment. can l>e expected contimially to increase, as rapidiv 
as structural efficiency permits. 

The conversion from wootl to metal will be completed 
as rapidly as quantity production grows. Aluminum 
alloys Iiave definite structural and manufacturing advan- 
tages over steel tube anti sheet, and will continue to lie 
used generally for jilanes up to 50,000 Ih, gross weight. 

The greatest improvement which I expect to sec 1930 
bring forth is in instruments and navigation. The recent 
Pacific coast disaster indicates how much handicapped 
air transport is without further development of means 
for safe operation in bail weather. 


Evolution Along Standard Lines — 
Restricted Landing Speeds 
By REX B. BEISEL 

!-ire-fretidml and Chief Enjinrer. SfaHan Aireraft Co. 

T he CREATF.ST PROGRESS in design will be in perfection 
of detail both structural and aerodynamic. By that 
1 mean a greater attention will be paid to simplicity, light 
weight, and maintenance, and in the case of aerodynamic 
detail to interference resistance and general cleanness of 
design. The goal as I see it is to 
approach the perfect airplane by re- 
finement of conventional design 
rather than to hope for improveil 
performance through a radical de- 
sign departure- 

2- In my opinion there is no sound 
reason for responsihie or experi- 
enced companies initiating machines 
larger tlian those already built. In 
other words, production of such 
types would not in my opinion be 
justified by probable sales. 

3. I am not in favor of aerody- 
namic novelties or striking depar- 
tures from accepted form and do not believe there will 
be any marked increase in their use. With proper and 
intelligent design it is possible to build a conventional 
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airplane considerably better than a great majority of the 
existing types. This proce<lure will be conducive to air- 
plane sale.s. much more so than trick design. 

4. 1 believe there is a tendency to swing to the canti- 
lever type of wing especially on airplanes where top 
speed is the essential requirement. However, the type 
of wing structure whether braced or unbraced, monoplane 
or biplane, should be governed to a great extent by the 
type of and requirements of the particular airplane to be 
designed. 

5. I believe a check has been reached on unit wing load 
through the new Department of Commerce regulation 
limiting lan<ling speeds to 60 in.ph. I am in favor of 
limiting the landing speed and also in favor of keeping 
landing speeds down to somewhere near this figure both 
from the standpoint of safety and the effect on the 
performance of the airplane- 

6- Aspect ratios will increase, i.e.. the span loading 
will decrease. 

7- The departure from wood to metal wing construc- 
tion will and should be very gradual- Metal will not 
displace wood in the lower price class types until very 
large production is warranted which will not be in the 
next few years. Metal wing construction is more appli- 
cable and relatively cheaper on the large than on the 
small airplane and the fact that the percentage price dif- 
ferential Iretween wood and metal wings on the large 
multi-motored airplane is small is conducive to metal 
construction. The real advantage of metal over wood 
construction is to my mind not apparent except under 
the influence of certain climatic conditions. As far as 
long life is concerned, there is little advantage of metal 
over wood inasmuch as there is little to be gained by 
designing an airplane to last ten year.s wlien it will be- 
come obsolete or be all or partially crashed after a month 
shorter period. 

8- I believe metal construction, in thi.s country at least, 
will continue to be predominatingly of duralumin, be- 
cause of the experience and familiarity already attained 
with its use and fabrication in the airplane, availability 
of material, cost of construction, and the tendency in 
.\mcrican manufacture to get away from “gingerbread” 
design, which is more or less general with alloy steel 
strip construction. 

9. I see no reason for any marked change in landing 
gear construction. With greater use of the Oleo and 
brakes, the improvement in landing gear functioning has 
been so marked as not to require any great additional 
development. More and better landing fields also greatly 
influence the above- The use of "wide” treads seems to 
have l>eeii universally adopted along with the added use 
of brakes. Here again the widti; of tread, unless the 
landing gear is attached directly to the fuselage, is a 
function of the design of the airplane as a whole, i.e., 
the bimotored machine or the externally braced mono- 
plane readily takes a wide gear with apparently no dis- 
advantage in using same. I See no reason for strikingly 
modifying the landing gears of small planes to reduce 
the nosing over tendency. The effort to obtain good 
performance with low power requires a clean gear and 
I believe with proper design the tendency to nose over 
can be reduced to a minimum, 

I am very much in favor of the liquid-cooied engine 
in the larger horsepowers, i.e., 500 hp. or over. Whether 
Prestone-cooled or not. I expect to see the liquid-cooled 
engine used more and more extensively. The use of 
geared propellers and a super-charger on the liquid- 
cooled engine will offset any advantage of the large 
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air-cooled engine. With the necessity of using the 
N.A-C.A. or a similar cowl on the air-cooled engine to 
obtain performances comparable with the liquid-cooled 
engine, the additional weight and complication of instal- 
lation, especially from the standpoint of engine and oil 
cooling, makes the air-cooled engine installation from 
tlie airplane designer’s viewpoint much less attractive. 


Cantilever Wings and Lower Aspect 
Ratios — Giant Planes Improbable 
By II. C. RICHARDSON 

Direclor of Engineering. Allied Moior Induitries. Ine. 

T he general trend of desi^ appears to he toward 
multi-place cabin planes, with iiigh or low wings. 
The principal effort will be to clean up aerodynamically, 
avoid all possible protruberances by either streamlining 
or retracting tlie landing gear. Cantilever wings of the 
monoplane type will gain in popularity. 

Very large planes have been pro- 
jected and are even under con- 
struction. Perhaps this has reason 
in anticipation of future public in- 
terest, but appears premature and 
ambitious and hardly warranted by 
present pulilic demand. Ten-place 
a|)pcars reasonable and should be 
popular. Twenty- to thirty-place 
possible of commercial success. 
Fifty- to one-hundred place reason- 
ably possible of attainment with 
little chance of comercial success — 
and over one hundred more or less 
fantastic and visionary promotion 
at this time. Even larger planes are realizable but can 
hardly .prove efficient without considerable research and 
development. 

The result of the Guggenheim competition will un- 
doubtedly advance the sentiment toward inherent stabiliz- 
ing elements, and may produce some inventions equal or 
superior to those demonstrated in that contest. I look 
for greater progress in better proportioned controls and 
the avoidance of gadgets. 

The increased performance demanded will undoubtedly 
lead to greater use of cantilever wings; tlie first stq> 
being the semi-cantilever, perhaps, with -sesquiplanes. 

The demand for performance will tend to stretch de- 
sign loads to the up])er limits permitted by the Depart- 
ment of Commerce — though this will be countered to 
some degree by the Guggenheim competition results. 

The cantilever effort will probably result in a decreased 

Wood construction will principally remain in popular 
types and in new experimental designs which, if they 
obtain popularity, will be quickly translated to metal. 
However, there will be a price deterrent. 

Duralumin will probably continue its sway. Too little 
has yet been accomplished in alloy steel strip construction 
in this country to expect much advance in that type. 

Combination oleo and balloon tires will become more 
popular. Tandem wheels in larger planes may be ex- 
pected, The big stroke oleo is partly defeated by De- 
partment of Commerce drop test requirements. Oleos 
need still further to study to eliminate peak loading. 

Increased use of brakes and tail wheels will tend to 
force the main wheels forward, and require oleo tail 
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ski<ls. or ballfKiii wheels on tail skids. The wheel tai) 
skid makes tins less of a handicaii than with the previous 


More Varinble-Lift Devices — Cantilever 
Wings — Belter Landing Gears 
By T. P. WRIGHT 

Cltitf Eni/incer. Curtiss Acrol’laue Sr Motor Co. 

I s OF.NRBAL. I feei that (here will be conlimied activity 
on the part of designers towards the aerotlynamic 
refinement of airplanes. I think this is more likely to 
be outstanding tiian structural improvement. 

2. I believe the number of large planes initiated in 
the near future will be less than in the past similar 
period, because of the very high e-xpense involvctl in 
the development of such projects, 
accomi^anied by the rather doubtful 
market for these ships, based on the 
showing so far made by air trans- 
l«irt companie.s. However. I feel 
that this is only a temporaiy lull 
based on the immediate reaction 
from the present slump, and that 
eventually the sphere of usefulness 
of the airplane will lie more in the 
field of large transports than in any 
other. In all probability, however, 
in the near future no new very large 
ships will be developed. 

3. I am quite certain that a very 
considerable use of the various means at hand for increas- 
ing lift by .sjiecial auxiliary wings, etc., will take place 
during the next one to two years. It seems, too, based 
on definite information I have at hand, that this is one of 
the most fniitful sources of aerodynamic improvement 
and one which should he utilized to the utmost. 

4. In all probability, during the next year there will 
continue to be a considerable number of externally- 
braced monoplane wing airplanes placed on the market 
and [lerbaps because of the smaller difficulties in design, 
there will be a preponderance of this type. However. 
I feel that there will he more internally-braced wings 
than heretofore and that there will be a definite trend 
towards this type which will eventually become predom- 

5. It is my belief that wing loadings will definitely 
increase, not accompanied by increased stalling speed, 
but rather due to the aerotlynajuic innovations intro- 
duced by such expedients as slots and flaps, decreased 
stalling speetls. In other words, I feel that there has 
been a definite check on increasctl stalling speeds and 
that during the next year the trend will be towards 
slightly slower speeds rather than higher. 

6. I think there will be a trend to smaller aspect 
ratios as the larger aspect ratios are difficult to obtain 
with monoplane designs, particularly of the internally- 
braced type. 

7. I fee! that tlie trend will definitely continue towards 
all-metal construction, probably bringing to Hglit new 
tyi>es of construction of various interesting forms. I 
believe wood sjtars will continue in use on ships of 3,000 
lb. gross weight and less for a considerable period of 
time hut that few ships of over 5,000 II). gross weight, 
u.sing wood spars, will be constructed hereafter. 



8. I believe that undoubtedly interest in steel strip con- 
struction will become ap|)arent within the next year or 
two, although I believe that duralumin will still |ire<l(>ni- 

9. I belie\e that the oleo landing gear has come to 
stay, and that in general the stroke, or travel, will be 
increased. This tendency may be diminished somewhat 
by the comhined use with the oleo gear of the Goodyear 
Mii.sseimaii tyite (or similar type of other manufacture) 
tires. It is also my opinion that the tendency will be 
towards wider treads and that retractable landing gears 
will make their appearance on quite a number of designs. 
It is also probable that some light planes will be devel- 
oped which have definite provision for prohibiting or 
lessening the tendency of nosing over, although ! do 
nnl helieve the next year will sec niuch effort in this 


Size Depends on Demand — Wood and 
Meted Remain in Balance — Trimming 
Parasite Resistance 
By A. A. GASSNER 

Chief Enaiueer. Eokkrr Aircraft Corp. 

I T SEEMS TO Ls that tlic greatest progress in design 
during 1930 will be made in improving the aerodynamic 
characteristics of airplanes. It is not to be expected that 
revolutionary change.s in wing section or fuselage shape 
will be attempted to obtain better efficiency for the com- 
plete airplane, but that the design 
will he refined to eliminate as far as 
possible all details which arc creat- 
ing turbulence in the flow of the air 
without creating a proportionate 
amount of lift. This can beachievetl, 
for example, by making the landing 
gear retractable into wing or fuse- 
lage ; by rounding off sharp corners 
of the fuselage; by eliminating or 
refining brace struts for wing and 
tail surfaces ; by refining the engine 
cowling on air-cooled radial engines, 
for which purpose the N.A.C.A. 
cowling and the Towiiend ring 
have shown the way (or future developments. 

2. The design of very large planes seems to he more 
an economic and financial problem than one of engi- 
neering, science or art. At the ])resent time there seems 
to 1)C no immediate need of landplanes of larger size 
than already built in this country. The further devel- 
opment of large-sized seaplanes, liowever, is needed for 
transatlantic service. 

3. The introduction of aerodynamic novelties into 
commercial .ships for the year 1930 is not very likely. 
The Cierva .Autogiro and the slotted wing are both about 
ten years old and have made comparatively little head- 
way. Any new and .striking departure from accepted 
stajtdards has to be develoiied both structurally and 
mechanically, which is usually more diffiailt than the 
aerodynamical perfecting of accepted standards. Com- 
mercial ships can only I>e sold in quantities when they 
give few .service trmihle.s and every new design has to 
l)c put tlirough a process of ex|icriraentation before 
it is fit for prosluction. 

4, The cantilever wing has decided aerodynamic ad- 
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vantages over the braced wing, and the two designs 
appe.Tr to he surprisingly similar in weight. The final 
choice is made in considering production cost, as the 
tapered, cantilever wing is more expensive to build than 
a braced wing of uniform rih section. This speaks in 
opposition to the cantilever wing for ships in a class 
where low price is the chief consideration. 

5. The unit wing loading for landplanes seems to 
have reached an upjwr limit with about 18 lb. per stj.ft. 
•An increase of the maximum lift coefficient of the wing 
by increasing the mean aerodynamic camixtr would tend 
to decrease efficiency. .As landing speeds have to be 
kept at 60 m.p.h. for single-enginetl. and 65 m.ii.h. for 
multi-cngined planes, a further increa.se of wing loading 
is not to be expected. 

6. The average aspect ratio of the wing will prob- 
ably remain as now. that is, between 6 and 7.5. .An 
improvement in wing characteristics can be made, how- 
ever, by increasing the taper as has been done on the 
Fokker '•F-.52,” the Rohrbach “Roniar" and Junkers 
•'J-38.” 

7. Wood has always been, and still is, a very reliable 
material for primary and secondary structure of air- 
planes. Its advantages and ilisadvantagcs compared with 
metal coustructioii balance about evenly and we should 
not ex])ect rajiid changes from today's picture as far 
as commercial planes are concerned. 

8. 1 lielieve that duralumin will lie used inore exten- 
sively than stri)) steel- British air])lane manufacturers 
])roI>abIy felt inclined to develop the strip steel con- 
struction on account of the absence of aluiiiimnn deposits 
in the British Isles. The welded steel tube fuselage con- 
struction will probably continue to be used on most land- 

9. 1-anding gears will be built more generally with 
oleo-pncuniatic or oleo-spring shock absorbers. As air- 
ports all over the country have been improved consid- 
erably. a shock absgrl)er travel of 6 in. seems to be 
sufficient for medium-sized planes with not too high wing 
loatling. The nosing over of planes equipped with brakes 
can be avoided by placing the landing gear far enough 
forward. 


Comfort and Convenience — Ample 
Reserves of Power 
By H. A. HICKS 

Aircraft Eugineer, Ford Motor Co. 

T he general trend of airplane design in 1930 will 
be to fulfill the demands of 1929. For passenger 
work these demands were for more comfortable and 
economical transportation with greater speed and safety. 
As the novelty of air travel has passed to competition 
with established surface trans(X)rtation, it is essential that 
the air passenger have accommodations and comforts 
equal to tlie Pullman passenger, Tlie 1930 plane must 
be made more quiet by not only decreasing the sound at 
the source, but by its al)sorption within the cabin. Clear 
vision, more comfortable and vibratioti-alisorbing chairs, 
restful interiors, provisions for tasty lunches, and ade- 
quate toilet facilities must he incorporated. Radio re- 
ceiving sets installed as staivlard equipment will prove 
of valuable assistance to the pilot as well as passengers. 
In some large cabin planes the weight of materials in- 
stalled specifically for passenger accommorlations, and 
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included in the empty weight of the plane, reaches the 
tistounding figure of 8 per cent of the plane's gross 
weight. The introduction of refinements will demand a 
structural revision to yield a lower structural weight, 
using both sections of higher form factor and materials 
of higlier specific strength/weight ratio. 

The demand for higher cruising speed should be met, 
not by an increase in (rawer plant size, but by increasing 
the propulsion efficiency by ini])roved propeller desigii and 
more efficient power plant location ; also by a reduction 
in overall plane drag effected by lower resistance engine 
cowling, landing gear wheel streamline, more efficient 
fairing l)ctwecn units such as wing-to-hiselage, engine 
cowling-to-fuselage, and landing wheel-to-landing gear. 

More safety will attend passenger transportation as 
the use of multi-engined planes became universal. Cer- 
tainly the successful passenger planes of 1930 will be of 
tbi.s type, providing they have been designed to yield real 
performance and control with one or more power 

The added safety in multi-engined operation maintains 
witli the ability of the plane to continue flight with one 
or more of its power units out of operation. It is neces- 
sary then, that the airplane he controllable and have 
sufficient ceiling for oiicration over the airway route with 
at least one of its engines “ait" in order to be superior 
to the single-engine plane. Reference to a to|xigraphical 
map of the United States shows that east of the Mis- 
sissippi a plane with an absolute ceiling with full load 
of less than S.OOO ft. with one engine “cut” .should not 
be used, while west of the Mississippi a ceiling of 8.000 ft. 
is necessary. Tri-motor planes with engine units of 
about equal (rawer are the most economical because this 
installation yields the most satisfartory fractional engine 

The trend of passenger transports lias been toward 
larger planes with tlie result that the gross loads and 
geometric dimensions have steadily increased. Tliis has 
been caused by a demand from some operators for 
greater capacities. In the belief that the large plane would 
reduce operating costs. The 30- to 40-passenger trans- 
()ort provides a cabin of larger size yielding more satis- 
faaory pas,senger accommodations with a given minimum 
crew. As night flying is exploited, the larger plane 
with a day capacity of from 30 to 40 and sleeping ac- 
commodations for IS to 20 passengers provides our near- 
est approach to railway competition- A plane of this 
size, however, is more costly to build and does not lend 
itself to quantity produaion. 

The full cantilever wing construaion will continue to 
gain in favor as cruising spcetls increase. It presents an 
aerodynamic and structural cleanliness which manifests 
itself in (lerformance and appearance. By using a thin 
airfoil section at the tip. tapering lioth in ]ilan and thick- 
ness to a high lift section at the fuselage, a high speed, 
ceiling, and rate of climb is obtained, with a relatively 
low landing speed. An internally braced wing demands 
a more careful design study in order to equal the struc- 
tural weight of the externaliy braced wing. It is par- 
ticularly suited to all-metal wings. The use of the thick 
sertion necessary for structural strength largely elim- 
inates the necessity of novelties such as slots and flaps 
which furtlier increase the duties of the pilot. 

The unit wing loading during the next year should 
tend to increase in passenger transports. Tlie unit wing 
loading of an airplane depends on many other factors 
than gross weight and wing area. In multi-engine planes 
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where low power loadings usually are used it is possible 
to use a higher wing bjading. Tiie proiwr proportion of 
power to wing loading with a given airfoil is one which 
can best Ik determined by experience. The engine loca- 
tions, airfoil u.sod, exactness of airfoil form, landing gear 
type, relation of wing to fuselage, ty[« of brakes, all 
Itave a direct hearing on airplane jierfortnauce and should 
be considered when discussing unit wing loading. In 
multi-engine planes the wing loading will probably reach 
18. This is necessary to reduce structural weight, in- 
crease the high speed, an<l place the planes on a more 
economical basis, as they increase in size. As airway 
routes hccoine more highly developed, airiwrts more nu- 
merous, and multi-engined planes with highly developetl 
power brakes and softer landing gears in universal use, 
it will be pos.sible to land passengers at the liigher speeds 
created by increased wiiig loadings. 

Aspect ratios for internally braced monoplanes will 
remain approximately constant between 7 and 8, with 
74 as an efficient average. Below this figure the aero- 
dynamic efficiency of the wing falls off rapidly and above 
8 the increase in efficiency is obtained with too great a 
structural weight. The |dan form of this type of wing 
will increase in ta[>er for increased rigidity. 

The all-metal airplane is the ultimate in plane con- 
struction for all types. The trend will first be noticed in 
the larger planes where, because of greater geometric 
dimensions, the advantage.s of metal construction are 
more obvious. Metal is the basic medium of our modern 
automotive indu.stry. Railway cars, auto bodies, build- 
ing and bridge structures originally made in wood arc 
now made in metal. Metal is niamifactnred and treated 
by exact processes ; it is capable of exact analysis, is 
homogeneous, and its strength can be relied on within a 
few per cent. It is non-hygroscopic ami wings made 
from metal have a definite aerodynamic value independ- 
ent of temperature and humidity. The life of a pro])erly 
designed metal plane is at least five years, or 3.000 flying 
hours. Metal construction calls for more accurate detail 
and fabrication, tnore expensive tooling, but is Ijetter 
suited for quantity production and yields a more refinctl 
and substantial product than wood. Metal construction 
in the small planes will he largely of duralumin but the 
larger plane offers a ixis.sihility of using materials of 
widely varying specific gravity. In the present dural- 
umin metal iilane the control surfaces and wing tips 
have high margins of safety because it is not practic.nl 
to use this material less than 0.010 in, in thickness owing 
to the clanger of distorting or crashing tlie sections dur- 
ing fabrication and service. Steel for these parts of 
0.0035 in. for the same weight is even less satisfactory 
as it also lacks local stiffness. Obviously the most eco- 
nomical material for these parts would he magnesium 
alloy, the lightest of commercial metals, which could be 
used as thin as 0.012 in., properly jirotected, at a saving 
in weight of 20 per cent over duralumin. Duralumin 
finds its use for sections from approximately 0.010 in. 
to 0.120 in. in thickness. Where heavier stock in du- 
ralumin i.s required it would be more economical to use 
steel because of its higher siiecific weight/strength ratio, 
especially in compression. The main advant^e in the 
use of steel over duralumin is in the fabrication of the 
joints, using smaller gusset plates, fewer rivets, saving in 
weight as well as fabricating cost. 

The composite structure of steel and duralumin will 
not Ije successfully used because of their difference in 
ex[)ansion and modulus of elasticity. However, it will 
be a structural advantage to have one section of a wing 
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spar of duraUimiii anil an adjacent inboard section of 
alloy steel. The ideal large plane is one iii whicli the 
geometric extremities of the wings and fuselage and 
control surfaces arc of properly protected magnesium 
alloy, with the intermediate and adjacent sections of the 
wing and fuselage of duralumin anti the middle portion 
of the fuselage anti wing rtiot of alloy steel. 

The tlesign tif landing gears will vary considerably 
depending upon the class of i>lane. The small training 
anti sport plane will undoubtedly make use of low-pres- 
sure tires, using these without shock absorbing memliers. 
The greater tire supporting area will he of value when 
operating from sniail fields where soft surface conditions 
may exist. The large transport planes operating from 
airports will use the present type of tire to reduce drag, 
hut will increase considerably the shock absorber travel. 
As planes become iai^cr anti landing speeds increase, the 
precision with which a landing can be made decrease,'. 
This will necc-ssitate lantling gear shock absorber travels 
as great as 24 in. It is anticipated that wider tread land- 
ing gears will be more in favor to facilitate landing and 
taxiing. With suitable engine location, and the advent 
of more powerful brakes, the possibility of nosing over 
will Ije properly designed for to actually allow the plane 
to bear down on a forward skid in the event of an 
emergency landing where severe braking conditions are 
demanded. 


Better Economy by Cleanness of Design — 
A Chance for Stainless Steel 
in Airplanes 
By C. T. PORTER 

Chief Eagiueer, Keystone Aircraft Carp. 

T iif. raESRNT PROBLEM apparently is to carry more 
pounds for less money, and this should load to im- 
provement in cleanness of design. The horsepower jicr 
jiound of payload must be decreased. I expect to see 
retractable landing gears, and power 
plants housed in the wing. 

2. A capacity of 40 passengers 
seems to me to he a reasonable eco- 
nomic limit at the present time. 
The problem is to find use tor nur 
present transixirt airplanes before 
experimenting with sizes outside 
our engineering experience. 

3. The use of novelties such as 
those on the Curtiss “Tanager” 
should possibly increase the ]>opu- 
larity of sport flying. The value 
of their use on transport airplanes 
is yet to be demonstrated. 

4. I believe large ships will gradually develop into 
flying wing-s with the |x>wer plants inside the wing, hence 
the cantilever principle will apply. On small ships I 
look for a continuation of the braced monoplane type. 

5. Wing loading should increase on large ships, witli 
increase of effective power-operated brakes. On small 
ships it will probably stay nearly at present values. 

6. No radical change in aspect ratio would seem to be 
indicated. 

7. There seems to be no reason to replace wood by 
metal where the former meets structural requirements 
with less weight and cost. Large ships will naturally have 
complete metal structures, but I expect to see the wing 
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Ix'ains of small ships continue to be made of wood until 
jiriidiiction quantities ju.stify metal stampings. 

8. I look to sec increase in use of high-strength alloy 
stcels, especially "Stainless Steel.” Its high strength 
makes its strength weight ratio e<[ua1 to or better than 
duralumin and its ability to resist corrosion is superinr. 

9, In the case of large airplanes, I look for retractable 
landing gears with longer travel and very powerful 
brakes, this to go with increase of landing speed. In 
tlie case of light airiilanes 1 expect landing gears to be 
able to take a pancake landing, especially in the case of 
aiqilanes witli slots and flaps. 


Radicalism May Be Tforth W'hile — 
Cantilever Wings Most Economical 
By H. V. THADEN 

Gen-I Manager, Pillsbnrgh Metal Airplane Co. 

I T SEEMS TO ME that the greatest improvements are 
going to have to come in aerodynamics and cleanness 
of design, Structurally there will imque.stionably be 
some improvement, hiit 1 believe it will require a prodig- 
ious amount of effort to make any worthwhile lowering 
in structural weight from today's conventional. ! am 
rather confident that metal construction will undoubtedly 
result in a distinct improvement from the weight stand- 
|xiint but even so it is hard to 
visualize more than a ten to fifteen 
per cent decrease in weight. 

2, Speaking as one with no ex- 
])erience in the larger planes, I can 
simply voice the opinion that f 1 h‘- 
lieve the larger planes are econom- 
ically justifiable and I expect to sec 
considerable development in these 
larger sizes. 

3. Although I personally have 
been rather conservative in depart- 
ing from conventional aerodynamic 
characteristics, I am beginning to l>e 
of the opinion that it is only by 
some departure from our present methods that we are 
going to get any real improvements. The ideas of the 
slotted wing and the removal of airfoil boundary layer 
arc extremely intere.'ting. but so far I haven't had the 
courage to use them in any of my designs. 

4. My views on cantilever vs. externally braced wing 
trusses are becoming fairly set. It is my opinion, after 
having passed through all the stages in design from the 
biplane truss to the semi-cantilever and finally to the 
full cantilever, that the latter is the most practical. Its 
relative structural simplicity as well as its higher aero- 
dynamic efficiency are distinct points in its favor. Of 
course I am assuming a rigid cover of some sort. 
Practically all my work has been with some form of 
rigid metal covering which acts as a stressed structural 
member as well as a covering. Recent results in a 
nionocoque tyiie of wing which we are developing con- 
firms this opinion. 

5. From all my own observations it seems to me that 
wing loadings are going to continue to rise, but probably 
at a slower rate. It would seem that with the better 
fields and the greater number of fields that speeds up 
around 60-70 m.p.h. could be Justified. I know that I 
have tended towards faster and faster landings in ni)' 
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personal flying. Of course, tlie lower landing speeds 
would be desirable but tile question is bow to get them 
and still keep any kind of decent performance figures. 

7. I should say em|)hatically yes to your question as 
to whether metal construction is to show further 
progress in the immediate future. Some of the most 
recent results of the Army and others besides ourselves 
indicate that a practical type of metal-covered wing 
structure is not far off. Just how long it would take 
the manufacturers of conventional airplanes to appre- 
ciate and change over their systems is something I don't 
know. 

8. Biased as I more or less am liecause of my experi- 
ence in a light alloy field, I naturally am wedded to tiiat 
kind of material, I have found that the impracticability 
of handling the necessarily thin gages of steel in the 
sho]! has retarded the use of tliis material. Even the 
thinner gage.s of duralumin which would be three times 
as thick as steel of tlie same strength, have a definite 
minimum gage from a shop standpoint. Of course all 
my thoughts along this subject are predicated on an all- 
metal construction including the cover, and I don't quite 
see how allii)’ steel could successfully compete in this 
type of construction. 

9. I anticipate the use of larger shock absorber travel 
and generally softer landing gear with wider treads on 
any of the conventional hi-planes or high-wing mono- 
planes. I have been advocating the low-wing ship for 
some time, and in this connection I anticipate the use 
of streamline “pants type” landing gear for the low- 
wing. \\'hether the mentality of the average pilot will 
enable liini to use a retractable type of landing gear, 
I don’t know. I rather question, however, whether this 
tyjje. with its additional controls will become truly 
popular on any except the racing planes. 


Designers Must Watch the Operators— 
Larger and Faster Planes — Better 
Engine Cowlings 
By GERARD VGLTEE 

Chief Engineer. Lockheed Aircraft Carp. 

C OMMENTING ON the iirohalile trend of aeronautical 
engineering during the coming year, it is my opinion 
that we are in a periorl in which, primarily, the airplane 
must justfy its use upon an economic basis. 

Assuming this statement to be correct, it naturally 
follows that the manufacturer must adapt his product 
to the current needs of the operator. While, naturally, 
all efforts should, always be made to increase the safety 
of aircraft in every way possible, the statistics of the 
last year have shown that with present equipment the 
safety of air travel compares very favorably with other 
established means of transportation, so that it appears 
that the problem of selling the public on the safety of 
aviation in general is more an educational than an engi- 
neering one. 

At the present time it is perhaps more imixjrtant tliat 
the operators be furnished airplanes which will enable 
them to carry at a profit such jjassengers or cargo as will 
be attracted by tlieir advertising and educational cam- 
paigns. 

Tlie type of airplane needed, of course, depends upon 
the operating conditions on each ]iarticular line. Several 
of the larger airlines have recently put into effect drastic 
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reductions in rates. (In some instances so great as to 
make the (arc liy air lower than the Piiliinan fare 
between the same ixjints, ) Tliese reductions have been 
made for tlie |>uq)ose of increasing the volume of pas- 
senger traffic through price appeal, and thus reducing the 
unit operating cost per passenger- .Assuming the e.v- 
pected volume of traffic is obtained, additional saving 
in costs may be effected by the use of larger jilanes. 
instead of merely running more jilaiies of the same size. 
Thus, it may he predicted that the coming year will 
sec a nuinl)cr of new designs in sizes, — perhaps as large 
as 50-passengcr capacity. It is natural to expect that 
such development work will he carried on mainly by the 
larger manufactiirers. 

Considerahle progress in the development of very high 
speed planes of smaller type may be expected during the 
coming year. Tlie need for such ecjuipinent exists with 
mail lines, and with lines which must cover a long route 
in one day, in order to avoid niglit flying with passengers. 
N.atiirally such through lines would not secure the vol- 
ume of passengers carried by the shorter lines operating 
between large adjacent cities. Their rates would be 
higher in projiortion a-s would be also their operating 
expense.s. Planes for such lines will !« developed to 
carry from four perhaps ten passengers, and have cruis- 
ing speeds in excess of 150 m.p.h. In the case of such 
long-di.stance routes, the slight increase in operating cost 
would be well offset by the time saving element, which 
is one of the prime requisites for air transportation. 

As to the engineering features which will be in evi- 
dence in the design of such planes, it is only possible for 
an engineer to give his personal views. TTie question 
of cantilever wing stnicture versus external bracing is 
one which necessarily must be considered as depending 
upon the operational requirements for each particular 
case. It would seem reasonable to assume, however, 
that the trend should be toward cantilever construction 
because of the saving in head resistance which can l>e 
accomplished through the elimination of external bracing. 

-As larger s])ans are reached, it will be necessary to 
resort to wings wliich employ deeper sections at the 
roots, and which are tapered more strongly than is cus- 
tomary in current designs. It may even he advantageous 
to increase the amount of taper to the extent that the 
lift distribution along .the span no longer conforms with 
the optimum elliptical distribution. Naturally, such pro- 
cedure should decrease the aerodynamic efficiency of the 
iving slightly, but it is believed that sufficient structural 
advantages can be secured so that the saving in weight 
would more than pay for such a loss. 

The use of retractable landing gear in designs which 
are laid out to accommodate them makes it possible to 
increase the landing angle appreciahljt With such an 
increase in landing angle (combined, of course, with the 
use of an air foil having a fiat topped lift curve and con- 
trols which are effective in the region of stall) it will lie 
possible to reduce the roll on landing considerably with- 
•ut the excessive use of brakes; or, assuming that the 
required roll of the plane be kept the same, the wing area 
may be reduced anti thus the cruising speed of the plane 
increased without decrea.sing the safety of the plane. 

It is the writer’s jiersonai opinion that the development 
by manufacturers of complete cowling for radial engines 
has been somewhat neglected. Tlie advantages to he 
obtained by the u.se of such cowling on planes projicrly 
designed to incoriiorate it, seetn sufficiently attractive to 
justify the expense of arlditional research and develop- 
ment by the individual manufacturer. 
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jVo Radical Changes — Steady Tendency 
Totvard Metal — Steel Looks 
Promising 
By H. RAWDO.N 

C*prr/ Engineer. Travel Air Co. 

I DO SOT LOOK FOKWARD 10 ally radical change or dcvcl- 
upnicnt in the design and the construction of airplanes 
during the year of 1930. Gradual refinement in details, 
structures and aerodynamic forms is contemplated. 

It is unlikely that slotted wings will greatly increase 
in favor this year due to an apparent divergence of 
opinion as to their merits. The recent success of tlie 
slotted wing airplanes entered in the 
Guggenheim Safe Plane competi- 
tion may. however, give an impetus 
towards their further adoption. 

Though plans for larger and more 
powerful aiqilanes than now exist 
will probably be made, it docs not 
appear to me that the present de- 
mand justifies such ambitious con- 
struction schemes. Possibly it will 
be the principle, however, of mak- 
ing the demand fit the ca.se rather 
than the case fit the demand- I 
cannot pretend to be a prophet in 
this respect. 

Uiidoiibterlly the wing bracing will gradually evolve 
to simpler and fewer external members, in the direction 
of incorporating the truss internally within tlie wing. 
Tlie unit wing loading will probably increase slightly in 
its average figure, though, at present, it appears *o be 
about as high as is practical. The value of the unit wing 
loading is a function of munber, distribution, size and 
quality of airports as well as the aerodynamical proper- 
ties of the airplane. Personally. 1 favor a reasonable 
figure for the unit wing loading. The trend of practice 
regardmg wing aspect ratio will probably remain about 
the same as was used the past year. 

It appears logical, and the general design trend is^ 
indicative of a sure evolution towards metal structurj 
di.splacing that of wood- No revolution in design can 
lie contemplated. The stumbling block seems to be the 
lack of efficient spar design that can be economically 
fabricated. 

The probable trend will be the gra<lual substi- 
tiition of metal parts for wood, such as ribs, etc. The 
next few years will probably see greater development of 
the drawn strip steel structural sections. Duralumin 
would seem a preferable stressed covering materia! 
owing to its low relative tlensity. The low relative 
density is important, since the stiffness of the covering 
varies as the cube of its thickness and for the sajne 
weight a given surface would he of stiffer construction 
made of duralumin tlian if it were made of steel. 

There is a growing tentlency to provide landing gears 
with shock absorbers of the oleo-type and with larger 
energy absorbing capacities. This is necessitated by the 
increased wing loadings and resulting higher landing 
speeds. 

Inasmuch as it is the purpose of the shock ab- 
sorber to absorb shock, the larger its energy absorp- 
tion capacity the more satislacfory it would prove in 
this respect. 1 expect to see this year some <levelopment 
in the oleo shock absorbers of greater shock absorption 
capacities. 
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Aerodynamic Progress by Mass 
Production — Higher Landing Speeds 
By KENN'ETH M. HONAN 

Chief Eugiueer. Slmson AircrafI Co. 

I BELIEVE THAT no revolutionary change in aerody- 
namic or structural details will be made this year, I 
feel that the structural and aerodynamic qualities of the 
airplane are to a considerable extent very closely related ; 
that is, that we will he able to improve the aerodynamic 
cleanliness by hiiilding aiqilanes in such quantities that 
we can change the structure to suit aerotlynainic refine- 
ment more than we do at present, 1 believe that the 
greatest progress is going to be made in stnictural refine- 
ment so that parts and assemblies which are now gen- 
erally liand-made will he almost entirely machine-made. 
This, of course, is a question of more production. We 
are now at a stage in design knowledge where we could 
go ahead witli structural changes so that a great deal of 
the body of the airplane and wings could he made from 
stampings, 1 (eel that the number of ships l>eing sold is 
practically the only retarding factor in this development 
of a lower priced and improved airplane. 

With regard to the design of larger planes, my ideas 
are mainly guesses. I do feel that considerably larger 
planes will be built and th.Tt, again, structural design is 
the determining factor. We cannot go much further 
toward increasing the size of ships with our present tyjies 
of stnicture, becau.se of the relatively large increase of 
dead weight with the increase of size. One .solution 
appears to be the use of a higher landing speed and I 
feel that this, to a limited extent, is allowable and a 
reasonably safe practice as tlie size increases. 

With regard to the question of aerodynamic novelties : 
I feel that such appliances as slotted wings, floating 
ailerons, etc., will only be used in ships de.signed to meet 
.special conditions. In my opinion, for ships designed 
for the general public, the .smaller the numlier of such 
contrivances, the safer the ship is likely to be. If slow 
landing speed is desired, I feel that it can be secured 
more practically by an increase of wing area, and if we 
must maintain or increa.se the top speed on the design 
it can he done more cheaply hy the use of power. I 
believe our s])e«l will be increased more by the use of 
considerably lower power loadings than by tiie use of 
trick appliances. 

Regarding the question of cantilever or externally 
braced wings, I think the question will he solved from 
the standpoint of cost- If tlie production is such that 
-Stampings will be used almost entirely, the cantilever 
wing will probably cost no more than the externally 
braced wing. 

t believe that the wing loading will continue to rise. 
This, I think, will be determined to a considerable extent 
by the availability of landing fields. The average pilot 
could set a plane down which lands considerably faster 
than the pre.sent airplane if the field were smooth and 
sufficiently large. 

Regarding aspect ratios. I believe they will remain 
alxDut as they are at present. 

Metal will replace wood for structural parts as soon 
as production warrants the use of tooling for it. I think 
that steel will allow several types of production methods 
which may replace to a great extent the use of duralumin 
in the primary stnicture. 

With regard to landing gear. I feel that we will have 
greater landing gear shock alisorber travel and large low- 
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pressure tires. I believe that treads will be wider than 
those in general use at present. Landing gears can be 
put farther ahead of the center of gravity if the power 
is increased to help lift the tail in getting off. This 
will prevent nosing over tendencies somewhat prevalent 
on the smaller planes. 

I believe that the biggest trend is going to be the use 
of a great deal more power. Ships will also he designed 
for more comfort, ease of handling and other items wtiich 
the general public is beginning to demand. 


Refinements in Slots and Flaps — Graduid 
Increases in Size 
By F. S. HUBBARD 

Chief Eugmeer. Berlmer.Joyce AircrafI Co. 

T he general trend of airplane design at the present 
time and'for future development is toward increased 
efficiency. This means improved aerodynamic shapes 
and cleanliness of design, improved and lighter struc- 
tura! sliapes with a trend to lighter metal construction. 
These phases are more or less dependent on each other 
in order to obtain more efficient airplanes. 

In the dei’elopment of largo planes any increase in 
size is dependent upon improvement in design and size 
of the power plants. Large planes shmdd also lie inulti- 
niotored, especially for passenger carrying, and should 
sustain flight with only a portion of their motors func- 
tioning to insure safety of operation. I believe as pas- 
-senger and freight carrying increase.s the size of the 
planes will progress likewise and we shall see larger 
planes in the future, both in landplanes and seaplanes. 

The slotted wing, flap and floating aileron are rapidly 
being developed and their success was exemplified in the 
Curtiss "Tanager" which recently won the Guggenheim 
prize. Their ability to decrease the landing speed and 
improve the control at stall has been proven and I believe 
witli a little more refinement they will be adaptable espe- 
cially to commercial aircraft. 

In regard to whetlier cantilever or externally braced 
wing arrangements will predominate, I believe each has 
its place. In monoplane design, the cantilever wing will 
more and more come to the front as the metal wing is 
developed. However, for biplanes, which will also be 
u.sed due to their smaller span and compactness, the 
externally braced arrangement will predominate. 

As to wing loading, it may increase slightly with the 
use of slots and flajis. However, we are b^fiuning to 
reach our limit in this respect, especially for land|ilancs 
wliere low landing speeds are desirable. Higher wing 
loadings with higher landing speeds for seaplanes are 
permissible, due to their larger landing facilities. 

Aspect ratio will not increase materially any more 
than it lias in the last few years. This is due to the 
fact that cantilever monojilanes are restricted to certain 
aspect ratios. Externally braced biplanes which are 
normally allowed a greater aspect ratio become unwieldy, 
require too much external bracing, and take up unneces- 
sary liangar room as ratios are increased. Also the gain 
in efficiency is small after a certain aspect ratio is readied 
and any further gain is offset by structural and other 
considerations. 

Metal construction is rapidly coming to the fore due 
to the diffieuities in obtaining good wood and also the 
uncertainties of this material. Metal lends itself to pro- 



340 

<luction and will he looked upon more {avorahly as 
production increases. 1 believe both duralumin and alloy 
steels have their place in design. With the improventent 
in alloy steels such as stainless steel and the proper use 
of heat treating, steel will be used more and more, espe- 
cially on large airplanes where fittings and joints can be 
more readily handled in steel. 

Designers of landing gears are attempting at all times 
to improve thi.s part of the airplane, especially in taking 
shock loads. Tliis requires better mediums for taking 
these loads and usially a larger shock ahsorlier travel. 
The tread is dependent to some extent on the span of 
the airplane, and I do not believe will he materially 
altered in percentage of tread to siian. In the design of 
landing gears for light planes, it will not take a special 
type of landing gear, hut the arrangement will have to lie 
modified to prevent nosing over. 1 think the greatest 
field for thought in the future in this phase of design 
will he to improve landing gear for amjihibions, as this 
type win become more poinilar as times goes on. 

In conclusion, the airplane of the future in my opinion, 
is going to be a gradual refinement of the present-day 
airplane rather than any revolutionary type. This will 
be brought about by increased efficiency in design, more 
efficient and reliable power plants, decreased lantling 
speeds due to devices like slots and flaps, increase in con- 
trollability of the airplane, especially at low speeds, and 
increase of efficiency in taking off and getting into 
smaller fields. 


From the Foremost American Authority 
on European Developments 
By JOHN JAY IDE 

Technical AssistanI m EHro/<e. If.A.Cji. 

I HAVE RECEIVED your questionnaire on the probable 
trend of American technical development in the near 
future. Before taking up in order the various points 
you mention, a few general observations may he made. 

1 believe that greater attention will be devoted to multi- 
engined transport airplanes hy those coinj^nies com- 
petent to create large units. The existing stock of small 
single-engined cabin aircraft would appear to militate 
against continuetl intensive protluction of this type. The 
recent drastic cuts in the kmg-distance air line fares, 
whether wise or not from the economic stand])oint, have 
at least had the effect of increasing the proportion of 
actual to potential pay load, and thus will result in 
orders for large units for replacements and additions to 
tlie existing fleets. The flying public is now accustomed 
to the comparatively roomy accommodations available 
in the large liners, and would resent being asked to 
fly in small machines on long stages. New types of large 
transport monoplanes will be developed, having three or 
four engines mounted above the wing and ail driving 

It is hoped that intensive efforts ill be made to 
develop a really seaworthy multi-engined flying boat of 
about 15 tons total weight, of reasonably dean aero- 
dynamic design and requiring the minimum amount of 
attention. Notwithstanding their weight, water-tight 
bulkheads should be incorporated in the hull ; the floor 
should likewise be watertight so that a damaged bottom 
will not sink the ship. The engines should be mounted 
high enough to prevent damage to tlie propellers by 
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water, .\ilvantage should he taken of the great experi- 
ence acquired by the Nava! Aircraft Factory at Phila- 
delphia. in the art of building flying boats, experience 
which would no doubt he placed at the disposal of manu- 
facturers seriously undertaking the development of civil 
seaplanes. 

In answer to the second question, I certainly do not 
expect to see any larger machine than the Do.X built 
during 1930, either at home or in Europe, although Dr. 
Dornier ha.s prepared designs for a larger type. 

The reply to the third point, as to whether there will 
be an increase in America in the rise of aerodynamic 
novelties, such as slotted wings, would appear to depenti 
u]ioii legal rather than technical considerations. Per- 
sonally, I have always been a strong believer in the 
efficacy of the automatic slot in providing control beyond 
the normal stalling angle. Due to the action of Air 
Commodore Cliamier, foniier Director of Technical 
Development, the automatic siot has been made standani 
on all service aircraft in the Royal Air Force except 
those of the single-seater pursuit class. It has likewise 
Iwen sold to the Swedish Government and is being tested 
in France, Italy, Poland, etc. 

While hesitating to venture a prophesy on the ques- 
tion of cantilever versus braced structures, I believe that 
the present ratio will remain approximately constant, 
each manufacturer continuing to use the type of struc- 
ture characteristic of his productions in the past. 

The unit wing loading will probably continue to rise 
a.s for some years pa.st. The wisdom of this trend, as 
far as land machines are concerned, is very questionable, 
as it is impossible to he always within a reasonably short 
distance of a field allowing a high speed landing. 

Due to structural rather than aerodsmamic considera- 
tions, it seem.s probable that asjiect ratios will remain 
constant on the average and will not increase. 

It is to he expected that metal construction will con- 
tinue to make progress and that wooden spars, still used 
primarily on the ground of economy, will yield to metal 
when satisfactory sections are developed. 

Notwithstanding the excellent results obtained in Eng- 
land with alloy steel strip, I do not believe that it will be 
adopted widely in America on account of the compara- 
tively high cost of production and the degree of skill 

The success of the American adaptations of the British 
oleo landing gears has been most striking and continued 
development is certain. Such gears combined with air 
wheels should make bad landings almost inexcusable. 
Treads should be made as wide as compatible with air- 
plane structures. 

In closing I may emphasize the vital im|iortance of 
our engine manufacturers quickly developing reduction 
gears and superchargers sufliciently ni^ed to withstand 
hard .service. Such equipment will be essential if rea- 
sonable pay loads are to be carried over the mountain 
passes of North and South America. It would also ap- 
pear that liquid cooled engines have been too long neg- 
lected. and that serious effort should be made to 
improve our po.sition in this respect. Tlie recent work 
of tlie Army .Air Corps at Wright Field in chemical 
cooling, while undertaken primarily for service use, has 
interesting possibilities commercially. 


Further contributions to this syiiifiosiiim ■will appear 
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THE Engine Builders 
LOOK AT 1930 


A Symposium of Engine Design Tendencies 
by Power Plant Engineers and 
Manufacturers 



O UR collective fore- 
cast of 1930, pre- 
jiared by the personnel of 
the industry itself and of 
the interested government 
departments and educational 
institutions, is brought to 
a closure by presenting a 
.symposium upon power plant 
trends. The general in- 
troductory remarks might 
be much the same as those 
affecting the general trend 
in aeronautical business 
(page 290) and that in airplane design (page 331). In 
engine questionnaire the specific inquiries put were ; 

1. Is the liquid-cooled engine likely to regain sub- 
stantial favor during the coming year, or do you 
consider that the general trend toivards air-cooling 


2. Do you expect air-cooled engines to continue 
predominantly radial, or do you anticipate a decided 
trend towards the development of in-line V and X 

3. What are the most important improvements in 
engine performance that you anticipate in the near 
future? Do you cxjject substantial further increase 
in reliability or in life between overhauls? Do you 
think that substantial retluctions in weight per horse- 
power can be anticipated? 

4. Do you expect that it will he possible to make 
further increases in compression ratio without cliangc 
of basic fuel? 

5. Are you in favor of a marked improvement in 


tlie standard fuel as governed by specifications, in- 
creasing its uniformity and its anti-detouant qualities, 
with the object of permitting increases in com- 
pression ratio and brake mean effective pressure 
and of decreasing weight and frontal area? 

6. What is your opinion of the probable early 
future of the compression-ignition type of engine 
(whether or not true Diesel cycle) in aircraft power- 

7. Do you look forwar<l to marked innovations in 
cylinder arrangements, such as the introduction of 
double-row radial or X engines? 

8. What is the prospect for the use of material.^ 
outside the ordinary present range of commercial 
practice, such as magnesium for crankcases and 
cylinder heads, or of new manufacturing processes, 
such ns the forging of cylinder heads of duralumin? 

9. Are you satisfied with the present type of engine 
mounting and the ways in which it is applied? 

10. Are any marked .simplifications or improve- 
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meiits in accessoo' installation and in "plumlting" 
to be looked for !' 

11. Docs the present relation between the respon.si- 
liilitiq.s of the airplane engine designers satisfy yon. 
or do yon believe that there should and will l>e a 
trend towards the building of unit power plant 
sections, with the engine designer providing for 
standard mountings, cowlings, and accessory locations ? 

U PON these topics there is, of course, a natural tiiffer- 
ence of opinion, and in few cases, if atiy. was the 
unanimity complete- There is, however, a general 
agreement that the iit|uid-coolcd engine will make good 
progress. es]>ecially in the largest sizes, hut that, on 
the other liand. the air-cooled radial will continue in 
the leading position in the field. Few of our con- 
tributors ventured a hope for any further substantial 
reduction in weight per liorsepower. expecting prepress 
ratlicr iti reliability and durability, and few look forwarti 
to any material increase in compression ratio without 
improvement in fuel. 

The one point upon which unanimity is most nearly 
achieved is the fifth in the questionnaire. Almost 
without exception those who reidied expressed them- 
selves as strongly favoring better fuel, even at higher 

Upon the Diesel engine there is wide variety of 
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belief, hut with conservatism bordering upon scepticism 
Iircdominating. Few of the designers offering comment 
could see any bright future for the use of forgeil 
aluminum alloy cylinder heads, but many expressed 
the strongest hope for magnesium alloy castings in 
crankcases and elsewhere. Several entertained the hoix; 
of decided improvement in the present method of 
mounting engines, and quite a majority of those ex- 
|)ressiiig definite opinions hold that the engine designers 
should take more responsibility for the mounting and 
for tile general installation and arrangement of the 
|)ower plant section of the airplane. On the whole, the 
engine designers. like those concerned with the airplane 
structure «’ill not confess to looking for any radical 

In closing the introduction and turning the floor over 
to those who have been good enough to make con- 
trihutions to this symposium, we cannot refrain from 
iwinting with pride, as we have felt inclined to do 
ill the two previou.s instances also, to the extraordinarily 
broad representation of the industry that is presented 
here. With hardly an exception, the chief engineers 
of the important American engine manufacturing com- 
panies are present and speaking, — fully and frankly. 
To them, as to those who replied to our other ques- 
tionnaires, of which the results have been set forth on 
the earlier pages of the present issue, very hearty appre- 
ciation is due from ourselves and from our readers. 


Better Accessibility— Improved Standard 
Fuels— Skepticed on the Diesel 
By GEORGE J. MEAD 

riet-presidenr and Technical Dircelor. 

Prall 6- H'hllnci- AircrafI Co. 

I T IS DOUBTFUL whether we can expect any startling 
improvements in engine design without some very 
definite assistance from the metallurgist and the chemist. 
Without their help there will naturally be a steady im- 
provement of details resulting in better and lietter power- 
plants. On the other hand, mensuretl by weight iicr 
horse power or fuel consumption there will l>c relatively 
little gain. As far as weight is 
concerned, it may even be desirable 
to increase cmnmercial ]Hiwcrplaiit 
weights in order to reduce the 
fatigue value of certain |iarts. 

1. Liquitl<ooled engines of over 
700 hp, may prove of value for mili- 
tary purposes. It is helicveil that 
air-cooled ]>owcrplants give superior 
military performance in smaller 
units. The growth of the liquid- 
cooling development is dependent 
upon a definite reduction in drag us 
a result of smaller radiators than 
are necessary with water-cooling. 

In view of the high temperatures, it is no longer possible 
to water-cool the oil, so that it now becomes a question of 
wiiethcr the combined water and oil-cooled radiators will 
have ap|>reciably less drag than the single water-cooled 
radiator hitherto required- To obtain the best results 
with liquid-cooling it is necessary to design for it and the 
subsequent higher oiierating temperatures. For com- 


mercial purposes I Itelicvc air-cooling wilt continue to be 
used Iiecause of the greater pay-load that can be carried 
as well as the greater reliability which is inherent in this 
ty]>e of engine. 

2. The radial form of air-cooled engine is likely to 
predominate because it gives the simplest and lightest 
powcrplant- It may be necessary in very large power 
units to go to another type. Unfortunately, the weight 
of other air-cooled types is so much greater that it will 
then become a question whether it is desirable to use air- 
cooling or not- 

3. The most important improvements in engine per- 
formance in the near future should be directed towards 
reduction of operating costs. To this end greater acces- 
sibility will be provided, so that overhauls may be made 
with the minimum number of man-hours- In the same 
way, ])eriodic inspection will he facilitateil by improved 
design. The greatest problem to he solved is that of 
materia! fatigue. This necessitates the reiilacement of 
certain parts — fortunately minor — several times during 
the life of the powerplant. Fuel and oil con.siimptions 
are quite reasonable and form only ,t small j>er cent of the 
operating cost per mile. For this reason, I doubt u’hetlier 
there is as much need for improvement in this direction 
as in other.s. Further reduction in weight per horse 
power will be very slow, ft may even be worth while 
to increase the weight of commercial jMSwerplants to ob- 
tain greater durability. 

4. Compression ratios cannot iie raised appreci.ahly 
without the use of special fuels. .'\s a matter of fact, the 
tendency has been to use ratios that were too high for 
the existing fuels. 

5. .A great gain in engine performance can be made by 
im|>rovcd fuels. As a matter of service record it has 
been proven time and again that it is cheaper to operate 
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on the very best fuel. Better fuels will make possible 
higher power output, somewhat less weight per horse 
power and better fuel consumption depending largely 
upon the anti-knock quality of the fuel. 

6. The future of the Diesel tv|>e of aircraft engine is 
most uncertain at the present time. Compared with the 
present Otto cycle engine, the Diesel powerplant weight, 
inc’uding fuel fnr a long-distance flight, would ap- 
parently he less. It is doubtful whether there would be 
any saving if the orthodox engine were ojwraterl on a 
more suitable fuel. Inherently the Diesel engine must 
stand higher pressures and therefore is heavier per horse 
power. A partial solution of this difficulty is two-cycle 
operation, which seems almost a requirement if the 
Diesel cycle is to be considered at all for aircraft- For 
anv iiomial commercial operation in the United States 
there seems to l>e little or no improvement to be had from 
the Diesel- -After all, it is not entirely a question of fuel 
cost but pav-loads carried for a given horse power, it 
seemed at one time as though the Diesel was particularly 
desirable for Zeppelin work. Now that blau gas has been 
introduced, which obviates the need of valving precious 
lifting gas, the Diesel cycle seems much less interesting 
for this purpose. There may he a reduction in fire hazard 
and radio interference with the Diesel cycle, but it is 
doubtful whether it will be used in view of these con- 
siderations alone. 

7. Almost all the possible kinds of cylinder arrange- 
ment have been already tried, so that I do not look for- 
ward to any innovations in this line. Naturally, as the 
power rcquiretl of each unit increases, the more simple 
types of cylinder arrangement will have to give way to 
others, since there is a more or less definite limit to the 
size of the individual cylinder. 

8. Aside from fuel developments, the greatest im- 
provement in engine jterfomiance will come through the 
use of more suitable materials. At the present time, fur- 
ther weight saving is not as essential to commercial avia- 
tion as reduction of fatigue. The savings in weight under 
1 J Ili./hp. that might I>e made would have relatively little 
effect on the oiwrating costs of a commercial company. 
-At the present time, the lighter the material, the poorer 
its fatigue characteristics seem to be. especially at operat- 
ing temperattires- 

9. The mounting of radial engines is about as simple 
as can be devised- On the other hand, there may be a 
trend towards complete removable power units with at 
least lubricating system and controls. However, such 
an arrangement has not been found worth while in the 
automobile field ami I tioubt whether the weight involved 
will make it desirable for aviation. 

10. It is doubtful whether there will be any further 
simplifications in accessories or their installation. As a 
matter of fact, the accessory requirements of commercial 
aviation are likely to be more and more numerous. As 
a result, the power])lant is very likely to become more 
complicated rather than simplified. 

11- The satisfactory operation of a relatively compli- 
cated group of mechanical units always depends upon co- 
operation between the designers of the various units and 
a mutual understanding of each other’s problems. For- 
tunately. the indtistry has reached a point where the plane 
designer ap|)reciates the problems of the engine manu- 
facturer and heetls in most cases his advice. This .situa- 
tion has contributed quite considerably to the excellent 
performance of our commercial aircraft during the past 
year. 
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More Air-Cooled Vees — Better Mountings, 
and More Coherent Installation — 
Diesels Sometime, But Not Yet 
By P. B. TAYLOR 

T he liquid-cooled engine is still in the experimental 
stage, and will in all prolability not emerge before 
the end of this year. Air-cooled engines will continue 
in popularity for all service with the possible exception of 
high performance military ships- I believe the air-cooled 
“V engine possesses most of the advantages of liquid- 
cooled engines with the added advantage of simple 
installation without radiator or plumbing. 

2. I believe there will be a decided trend toward in- 
line. “V" and “X" forms for large size engines, which 
will be carried to some extent into the smaller sizes. 

3- I believe a substantia! reduction in weight per 
horsepower of aircraft engines will be accomplished in 
the near future. Increase in reliability and life between 
overhauls is also essential for the success of aviation. 
The two developments are opposed to a certain extent but 
improvements along both lines will be accomplished. 

4. It will be possible to slightly increase the compres- 
sion ratio without changing the liasie fuel. This will be 
accomplished by better cylinder cooling. 

S- I am strongly in favor of the use and wide distri- 
bution of lietter fuel as governed by specifications. This 
alone will permit decrease in weight per horsepower and 
increase in reliability of aircraft engines- 

6. I Iteiieve the compression ignition engine is prob- 
ably the t)'pe which will eventually supersede the present 
electric ignition units. This development will come 
slowly and will not be a solid injection engine. 

7. I look forward to marked innovation in cylinder 
arrangement, such as the double row radial, the “X” 
engine and other more radical forms. 

8. The use of magnesium is already practical but ex- 
pensive. I believe the possibility of increasing the horse- 
power in a given engine is a far more satisfactory method 
of reducing specific weight than the use of special light 
alloys. If'the ultimate is desired from a cylinder, the 
use of forged duralumin heails is undoubtctlly necessary. 
This process is also expensive and will probably be con- 
fined to military and racing types for the present. 

9. I am not at all satisfied with engine mounting struc- 
ture and its method of application. The engine is at 
present used to complete the mounting structure, i am 
of the o])inion that the correct method of engine mount- 
ing is a three-point support on the engine. w!;ich will he 
so designed that the engine will be able to take the mount- 
ing strains through the crankcase. This type of mount 
does not permit of a misalignment as three points are 
completely universal- 

10- I believe the oil tank and oil cooling device may 
become a part of the engine su[>plied by the manufac- 
turer. Tltis will result in a simijlification of plnmbing 
and an increase in reliability. Accessories will continue 
to he the bugbear of the engine designer. 

11. The engine manufacturer will eventually supply 
sufficient cowling to cover the engine unit. He may also 
supply the exhaust manifold and oil tank. His design 
must be sufficiently universal to be adapted to a large 
fuselage or a small nacelle. This is a serious limitation 
and prevents the use of universal cowling carried behind 
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the engine cylinders on a radial engine. .\n air-cooled 
"V" is a dedded improvement in this respect as the cnwl- 
ing which contrihiilcs to engine cooling can he supplied 
entirely hy the engine manufacturer without interfering 
with installation. 


Relation Bettceen Engine Form ami 
Fuselage Form — Reiter Fuels JVot 
to be Counted On 
By ROBERT I^SLEY 

T he ueviD-rooi.ED engine will supplement hut nor 
supplant the air-cooled type in the next year or two. 
The ilcvelopment of the high tcm[ierature liquid-cooled 
engine jiresents problems the solution of which will cost 
time and money. Liquid cooling will prove valuable in 
wing installations, high sjieed airplanes and in types of 
engine.' such as geared engines and the two .strike Diesel 
in which air cooling cannot handle the heat to be dis- 
sipatetl. lint the tlevelopment of line and Vee type air- 
cooled engines to avoid the excessive drag of the large 
radial tyjie will have a ctmsirlerable influence on the popu- 
larity of the litpiid-cooled type. The air-cooled engine, 
moreover, has distinct advantages for the purely com- 
mercial operator who is not interested in the last pos- 
sible mile per hour, which will extend its popularitv in 
spite of the high speed characteristics of the liipiid-cooled 
type- The liquid-cooled engine will play an increasingly 
important part but cannot he expected to do more than 
high speed speciaifyi acts for several months to come. 

2. The unqualified sticccss of several in-line and Vee 
type air-cooled engines has dcmonstr.sted the practica- 
bility of these ttqics. The present excitement about the 
liquid-cooled engine, whose chief raison d'etre is its low 
drag, promises a definite field of usefulness for a type 
of engine which offers reduced drag without the addi- 
tional weight of the liquid cooling system. liut it must 
be remembered tliat the two principal advantages of the 
line or Vee type air-cooled engine over the radial type, 
re<iuce<l drag and reduce<l vibration, vary greatly in im- 
portance with the type-s of installation and size of engine. 
For instance, what woiilrl he the benefits of a line or Vee 
engine installation on a ruund-bellied craft like the luDck- 
heed or Flectster? Or a radial engine in.stallation in a 
Biirnelli? Will an honest halanciiig of advantages ovet 
defects justify the existence of a line engine of 100 hp. 
or less in comparison with a high grade radial engine? 
Can anyone jiresent jibysical proof that the small radial 
engine (of say 400 ih. nr less) is of necessity a rougher 
engine than tlie corresponding line engine, or less effi- 
cient aerodynamically when cowled to tlic same degree of 
cooling? The line and \'ee air-cooled engines will find 
soundest justification in the larger sizes. 

3, The most trouhiesome portion of the present air- 
craft engine is the valve gear, from crankcase to valve 
seat. I look for definite improvements there, both in 
valve gear type and in durability of the present valve 
gear. Engine life will increase as a result both of im- 
(iroved construction and of more experienced liantiling by 
operators and service men. N'o marketl improvement in 
efficiency or substantial weight reductions can be expected 
this year. 

4. It is possil'le hilt not desirable to increase comiires- 
sion ratio with the basic fuel now in use. The advantages 
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to be gained do not measure up to the grief which lies 
m that direction. 

5. I see no prospect of marked improvement in effi- 
ciency or reduction in frontal area due to the general 
commercial use of higher grade fuels. The fuel com- 
panies have made remarkable progress in the manufac- 
ture and distribution of higli grade aviation gasoline and 
the .Army and Xavy have attained astonishing engine 
performance on special fuels, but there are too many 
hazards in that direction to expect much commercial 
Iirogress there next year. 

6. The compression ignition engine still lias a long 
mile to travel, f’shall l>e surprised to see any great in- 
roads into explosion engine territory in the next four 
y'ears. an<l then only liy the two-stroke cycle Diesel. 

7. There is at present a decided trend toward greater 
power and consequently proljably to larger number of 
cylinders. This trend may be interrupted temporarily 
hy the realization that more frequent flights rather than 
larger airplanes is the immediate need of air transporta- 
tion. Therefore, while W or X engines are likely to he 
needed later, they probably will not be numerous this 
year. I do not expect to see any new double-row radials. 

8- Some of the new materi.als likely to he useful this 
year are: magnesium castings and forgings re))lacing 
aluminum castiitgs and forgings; Aluminum Company 
No, 132, or similar low ex|5aiisioo alumimim alloys; 
nickel iron (high expansion iron) in connection with 
alumimim pistons and cylinder |)arts ; Nitralloy for 
shafts, cylinder barrels, etc.; forged duralumin pistons; 
high lead bronze for hearings, bushings, guides ; Carbaloy 
for production tools. 

9, 10. II. The present engine mounting is about all 
that can he ex|iected in the coming year. Unit power 
plant sections, incliidiiig all power plant equipment ex- 
cept controls and fuel tanks, and rcplacealde easily as 
units, are likely to he develojied later. Simplification of 
plumbing, chiefly fuel lines, is urgently needed. Engine 
cowling is now generally furnished by engine builders. 
Gradual standanlization of accessory mountings and lo- 
cations is to be expected. 


Belter Accessories — Better Reliability, 
Better Co-operation of Airplane 
and Engine Designer 
By HENRY M. MULLINNIX 

Form€r Chk! of Pov.crph,M Section, 

.Vvfj. Ourcon pI eieronauliee 

A r coolikg of aircraft engines is a permanent 
feature of design. In Xaval aircraft, besides the 
reduced vulnerability of air-coola! engines, the special 
limitations on airiilane tiesign arc such that liquid-cooleil 
engiiie.s are out of the question. There are definite 
fields for the liquid-cooled imwer jilants, however, 
among which are; (a) aircraft for special purposes, 
such as racing, etc., and (b) installations demanding 
individual units of high power. 

It seems that practical limits of air-cooled cylinder 
sizes liave been reached. Larger cylinders may be 
employed at reduced brake mean effective pressures, or 
engines of greater power may be assembled with more 
cylinders, Imt when ci^ines of greater power are required 
it seems better to resort to liquid-cooled cylinders of 
larger sizc:- 
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In further development of .small air-cooled types it 
is probable that in-line or Vee engines may gain in 
favor. There is little to recommend these ty[ies in 
comparison with the radials fur the intermediate sizes, 
but the X and V arrangements offer some advantages 
in twelve- or sixteen-cylinder units. 

The greatest improvements in engine performance 
anticipated in the near future arc refinement in details 
and improvements in accessories. Accessories suscep- 
tible of development or improvement include fuel pumps 
and strainers, oil coolers, sjsirk plugs, wiring, radio 
shielding, power plant instruments, carburetors, and 
air cleaners. Cowling improvements already indicated 
should be adapted and applied. 

Reliability will be improved, but not life between 
overhauls. The 400-hr. period now generally accepted 
is controlled chiefly hy piston ring wear and valve 
coiKlitions. Higher six-ed.s and heavier loads which 
may he required in future aircraft ojierations may force 
some reduction in time between overliauls. 

Minor savings in power plant weights are possible 
at some increase in cost of manufacture, Reductions 
of weight may be attained by design modifications, but 
considerable savings do not seem jiossiblc without 
retluction of safety factors unless through employment 
of improved materials. Better ferrous alloys and com- 
mercial availability of lighter non-ferrous materials, 
such as magnesium or beryllium alloys, as well as 
lielter technique in employing such materials, should 
jierniit material savings in weight per horsepower. 

Material increases in present design practice as 
regards compression ratios while employing the present 
basic fuels do not seem feasible. Even though fuels 
of better anti-knock characteristics were available, the 
jiermissible increases in compression ratios would entail 
o|H;rating difficulties out of pro|X)rtioii to the advantages 
derived- Increases of com|iression ratio and brake 
mean effective prcs.sures to attain decreased weight and 
frontal area involve sacrifices of flexibility and de- 
pendability which restrict these expedients to special 
puriioses. There is a distinct field for employment of 
"boosted” engines, i.e., engines supercharged above 
atmosi>beric pressures at sea level, in high altitude and 
other specialized types of aircraft. For these engines 
special fuels are desirable. 

There is definite need for improving fuels, as 
governed by specifications, with a view particularly to 

No marked increase in the anti-knock quality of the 
better fuels is required for ordinary engines, but all 
fuels should be brought up to the slamlard set by 
the better grades. 

Tliere is not any immediate iirosjiect of employment 
on a large scale of the com])ression-ignition type of 
engine in aircraft practice. The advaiit^es of com- 
•pression-igiiition, including rctluccd fire hazard, more 
efficient cycle, ciimination of electrical apparatus and 
hence of radio interference, elimination of earburetion 
problems, and other benefits less evident, would seem 
to outweigh the difficulties encountered in metering and 
injecting minute quantities of fuel at the proi>er instant. 
Althougli tlte Die.scI cycle engine suffers upon com- 
parison witli the Otto cycle engine in flexibility there 
seems to be a definite field for employment of Diesels 
and a gradual extension of their use may be predicted. 

The present type of engine mounting is fairly satis- 
factory although there is room for standardization in 
the matte" nf mounting of different engines, and location 
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of the piping, fittings, control-s. and Other incidentals. 
There is great need for improvement in accessory 
installations, particularly carburetor air heaters, air 
cleaners, and miscellaneous items. Some rearrange- 
ments of accessories may he made by the engine de- 
signers but any changes involving so many considerations 
must be gradual. "Plumbing" may be improved by 
.standardization of fittings, and such expedients as em- 
ployment of short lengths of flexible metallic tubing 
where great flexibility or resistance to vibration is 
needed. A great deal of research effort has been 
expended upon development of fuel pumps, valves, 
cock.s, and incidental fittings, hut further improvements 
are needed. 

It has been su^ested that engine builders should 
produce complete (lOwer plants, including standard 
mountings, cowlings, oil tanks and other accessorie.s. 
There seems to be need for more information regarding 
cylinder barrel operating temperatures, permissible oil 
temperature ranges, and engine cowling designs, includ- 
ing sliutters and otlier controlling devices. Tliesc are 
problems for engine builders, since faulty installation 
may impair engine perfornrancc. or life, or both. The 
connection between general airplane design and cowling 
design, oil tank arrangement and other power plant 
details is so close, however, that it seems best to leave 
final details to aircraft designers ami builders as hereto- 
fore hut to make additional information available to 
them. Building of interchangeable unit power plant 
sections for particular models of aircraft is desirable 
and ill air transport and other extensive activities readily 
dctachahlc and interchangeable unit power plants should 
be of material assistance to maintenance engineers, 


Liquid-Cooled Engines Supreme for High 
Powers — Diesel Development Vital — 
Get Better F uel and Pay the Price 
Bv JOHN II. GEISSE 

Chifl Engineer, Comet Etigine Corp. 

T he liquid-cooled engine will undoubtedly regain 
substantial favor within the next two years. In the 
higher power units it will entirely supplant direct air- 
cooled engines- In the medium and low power classes it 
will probably share the business with the direct air<ooled 
r.adial engine. 

2. Tlie air-coole<l engines will 
undoubtedly continue to he pre- 
dominantly radial. I expect the 
direct cooled in-line V ami X en- 
gines to he entirely supplanted by 
liquid cooled engines of the same 
form. 

3. I do not look forwaril to any 
very substantial reductions in weight 
|ier horse power and would not he 
at all surprised at increases in this 
figure. I do expect substantial in- 
creases in length between overhauls, 
and reductions in fuel consumption. 
There will be a gradual increase in the appreciation of the 
relative importance of durability and low fuel consump- 
tion as compared to low specific weight. 

4. It is possible to increase compression ratios with 
fuels at present available, at the expense of power output 
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per cubic inch displacement. Hecause of the importance 
of fuel consumption I expect a gradual trend toward the 
use of lower mean effective pressures and higher com- 

5. I am very much in favor of securing better fuels 
for aviation engines. Because of the cost of carrying the 
gasoline in the plane a ver)- much more substantial in- 
crease in cost jier gallon for anti-detonating character- 
istics is warranted in aviation gasolines than is warranted 
in automobile gasolines. Just as soon as such a gasoline 

i.s made generally available the airplane engine manufac- 
turers can provide engines which will not only give in- 
creased plane performance but will decrease substan- 
tially the cost per mile jier pound of pay load. 

6. The true Diesel cycle, by which 1 mean a cycle in 
which the fuel is burned at constant pressure, will un- 
doubtedly play an important part in the future develop- 
ment of aviation. In so far as engines are concerned, 
it is the most important advance which can be foreseen at 
the present time. The time which will l>e required for 
this development depends entirely upon the amount of 
funds made available for development work. I am firmly 
convinced that the Diesel engine in the future will not 
only maintain the advantages of Diesel engines as they 
are now known, but will also be lighter in pounds per 
horsepower than the present Otto ermines. 

7. 1 do not expect any innovations in cylinder arrange- 
ments. Neither the double-row radial nor the X engines 
can l>e considered as innovations as they have already 
been used. However, I see no imnie<Iiate future for the 
double-row radial, but 1 do see a future for X engines 
with liquid cooling. 

8. As in years past, there undoubtedly will be improve- 
ments in materials, Increasetl use of magnesium may be 
expected when the airplane operator sufficiently ap- 
preciates the value of weight saving to pay the premium 
required. 

9. I do not see any particular advantage in the so-called 
ring mounting as such. A four point mounting would 
be infinitely superior. However, any mounting arrange- 
ment which decreases accessibility, however simple it 
may be, is not warranted. 

10. I rather expect considerable improvements in ac- 
cessory installation. Provision of a through drive on 
accessories would simplify the engine de.signer's prob- 
lems. As examples of this, provision for driving the 
tachometer from the end of the magneto would in many 
cases eliminate some gearing, as would also the design 
of a generator which could be used in the tower sliaft 
for driving the cam shaft. 

11. I have always contended that the engine manufac- 
turer should provide the engine sections' back to the fire 
wall. 

• • • 

Magnesium Crankcases — Anti-knock 
Fuels — Belter “Plumbing”? 

By C. FAYETTE TAI LOR 



I T IS ALWAYS DANGEROVS to make predictions for the 
future, but I will endeavor to answer your questions 
as best I can. 

1. I believe that the liquid-cooled engine will always 
retain a useful place in aeronautical a)iplication. par- 
ticularly for military and for lighter-than-air work. 
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2. I believe that air-cooled engines will continue to he 
predominantly radial for the next year or so, although 
the proiiortion of in-line and V type engines will show 
a decided increase. 

3. I do not expect any radical improvements in engine 
performance in the near future. There should be a 
gradual but slow trend toward increased reliability and 
reduced weight per horse power. 

4. I do not understand what is meant by "basic” fuel. 
It is perfectly possible to improve the anti-detonation 
qualities of gasoline substantially, in which case compres- 
sion ratios can he increased. 

5. I am certainly in favor of a reasonable anti- 
detonation requirement in our fuel .specifications for avia- 
tion gasoline. If the best aviation gasoline now available 
were taken as a standard it would allow some increase 
in present compression ratios, which are limited by the 
worst fuel which they are likely to encounter at the 
present time. 

6. I believe that the compression ignition engine will 
continue to remain in the experimental stage during the 
year 1930, I should expect its first really practical in- 
stallation to be in lighter-than-air craft. 

7. Double-row radial engines are already with ns. 
notably the Curtiss Challenger, the Brownback, the 
-^nzani, and in F.ngland, the .Armstrong Siddley. I do 
not expect that 1930 will show any very great increase 
in the number of such engines, or will find the X engine 

8. hfagnesium alloys are in fairly general u.se foi- 
crankcases in Europe, and 1 should hope that this tlc- 
velopment would reach the United States in the near 
future. Magnesium is not suitable for cylinder heads, 
and I do not think that American manufacturers will put 
up with the excessive machining expenses of foiged 
cylinder heads to any great extent. 

9. I am never satisfied with any engineering stnic- 
ture, since improvement is always possilile. This applies 
to engine mountings as well as everything else. 

10- I have been hoping for real improvements in 
"plumbing" for a good many years. At the present time 
this hope still seems as forlorn as ever. 

11. There is already a decided trend toward the sup- 
plying by the engine manufacturers of most of the engine 
auxiliaries, including such items as the exhaust system 
and part of the cowling. 

In general, I look forward to the introduction of 
definite antiknock value in fuel specifications to be one 
of the most important steps to be expected within the 
near future. The development of the compression igni- 
tion engine is Iwing pushed by so many competent labora- 
tories and individuals that 1 expect rather rapid progress 
along this line. Another very important develnpment. 
which should be completed within a reasonable time, is 
the National Advisory Committee research on the proper 
relation of the propeller with respect to an airplane wing 
and outboard engine installation. This may have an im- 
portant elTect on the trend of engine design. Further 
improvement in cowling for radial engines seems per- 
fectly possible, and may reasonably be expected if the 
National Advisory Committee continues its researches 
along this line in their large wintl tunnel. 

Another important development which may be lookeii 
forward to is more definite information on the value of 
proiieller reduction gearing for various types of air- 
planes. The answer to this question, of course, might 
have a very distinct effect on engine design. 
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Air or Liquid Cooling? — Electrical 
Fuel Pumps 

By LIEUT. COMDR. C. G. McCORD, U.S.N. 

Naval Aircraft Paclory 

I T SEEMS PROBABLE that niuch work will be done during 
the current year along the lines of high temperature 
liquid cooling, following the trend of Army and Navy 
tests which show a considerably increased fuel economy 
and a low percentage of jacket heat rejection due to its 
application. It will require more than a year's time, 
however, to develop production engines on this principle. 

A box score of the relative advantages of the average 
of several air-cooled engines as compared to some Pre- 
stone cooled engines is appended as being of possible 



2. While the present system of carburction of fuel is 
in use, the superior distribution of mixture in the radial 
engine, adtled to its cooling, cowling and installation ad- 
vantages will probably keep it in popular favor, continu- 
ing to lead the Vee, in-line or X types of cylinder 
arrangement as a predominating type. At least one new 
barrel type engine is reported as being on test with some 
degree of success. 

3. Improvements anticipated are along the lines of 
application of solid fuel injection, comiiression ignition, 
and use of higher cylinder temisratures. Some hope- 
may be held out for the development of L or T head 
arrangements an<I for a radical change in head design 
that will permit a safe increase in horsepower per 
cylinder in air-cooled engines above the present limits, 
Life between overliauls increases with the slow an<l 
steady process of refinement and development of ma- 
terials, and no radical ad'vance is to be expected. The 
same remark applies to specific weight. 

4. Improvements in fuel during the jiast two years 
indicate a possibility of going to higher compression 
ratios with undoped hydrocarbon fuels by use of the 
heavier fuels in the normal boiling range alone or blended 
with the lighter paraffins, both types tending to suppress 
detonation, but probably requiring special fuel tanks for 
extreme applications. 

5. Higher standard and uniform fuel for aircraft gov- 
erned by carefully drawn specifications is eamestiv 
recommended. Test methods will have to be standardized. 

6. The use of compression ignition, in due time, ap- 
pears to be assured ; but increa.se in weights above those 
of present Otto cycle engines, to insure reliability, must 
be expected. 

7. It is conceivable that the desirability of mounting of 
engines in wings, using wing surface radiators, may 
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bring about development of a liorizontal opposed type of 
cylinder arrangement. 

8. No change of materials of construction is antici- 
pated, altliough refinement of methods for working what 
we have continues. 

9. Present types of engine mounting, excepting most 
types of tandem mounting of air-cooled engines so far 
devised, appear to be satisfactory. 

10. Removal of fuel pumps from the engines and sub- 
stitution of electrical pumps in large ship installations ap- 
pears logical. Further advances in the matter of tubing 
material are also indicated. A trend toward complexity 
of plumbing is shown by the number of cleaners, heaters, 
and filters of various descriptions now on the market. 

11. The present system of design should be continued 
inasmuch as power plants are far from the point of 
standardization and cowling is still in the experimental 
stage. 

The last year brought forth very little in the nature of 
radical change or improvement in Naval aviation power 
plants, but did bring an encouraging improvement in 
government contract fuels. 


Diesel is Coming — Special Fuels May Be 
Too Expensive — Radials SliU 
Hold the Field 
By L. M. WOOLSON 

.■Itrnimulical Engiarer. Packard Molar Car Co. 

M y OWN BEACTlOMS to the very interesting questions 
which you have propounded are as follows; 

1. Engineering sentiment is far from being crystallized 
on this question of engine cooling. In the larger size 
engines there is no doubt that water-coo’ing or liquid- 
cooling is here to stay for some 
time. In this connection it is my 
opinion that troubles with water- 
cooled engines due to plumbing have 
been grossly exaggerated. On the 
other iiand, in the smaller powered 
engines there is no question that 
direct air-cooling is preferable. 

2. Barring unforeseen develop- 
ments I would expect the radial air- 
cooled engine to maintain its leacler- 

3. I am convinced that greiter 
reliability, decrease in cost and in- 
creased ease of maintenance are far 
more important questions than any minor reductions in 
weight per horsepower. 

4. I believe that gasoline aircraft engines today are 
using as high compression ratios as it is feasible to use. 
fuel limitations bcir^ considered. 

5. Any improvements in fuels which can be brought 
about without perceptible increase in cost are higlily de- 
sirable, but except for military purposes I do not bdieve 
that any substantial increase in cost is warranted to 
obtain the results mentioned. 

6. There is no question that the compression ignition 
aircraft engine will in time offer severe competition to 
the gasoline engine. There are. however, many basic 
problems to be solved for the solution of which there 
exists no iirecedent. 

7. There is no reason to believe that we have exhausted 
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all the possibilities in our search for the ideal form of 
aircraft engine. It will probably be several years before 
the best all-around type will be arri^d at. Even in the 
automobile industry after a quarter of a century of in- 
tensive experimental work one still finds wide differences 
between various makes of powerplants. 

8. There is ever)- reason to believe that the metallurgist 
will contribute enormously to the improvement of air- 
craft engines. However, the suitability of materials for 
aircraft engines can only be ascertained by long endur- 
ance tests at rated output so that a great deal of experi- 
mentation is required in this field. 

9. I do not look for much improvement along these 

10. This is a matter for each manufacturer to work 
out for his particular installation. There is no substitute 
tor considerable operating experience as a means of 
arriving at these improvements. 

11. It would appear that each installation wil] have to 
be considered on its own merits and while certain 
features of various installations might be common to all 
there are bonnti to be others which will vary considerably 
with various types of planes. 


Still Lower Weights — Improved Engine 
Mounts Desired — iVo Radical 
Changes in Materials Likely 
By N. N. TILLEY 

Chief tH!/i«eer. Kinner yiirflanc Sr Motor Corf. 

I BELIEVE LIQUID-COOLED engines of the Prestone type 
will increase in favor for military ships, but that air 
cooling tor commercial engines will become more 
universal 

2. Development of in-line engines. In-line, air-cooled 
engines may decrease in popularity, due to their in- 
herently higher weight than other 
cylinder arrangements. V and X 
forms will appear for high powers 
for military use, and may be initiated 
for commercial operation. The ra- 
dial engine will probably predomi- 
nate. due to the ease of cylinder cool- 
ing and light weight of the engine, 
especially where fuselage size is 
above engine diameter. 

3. The weight per horsepower of 
aircraft engines will continue to de- 
crease. due to decrease of weight per 
cubic inch for displacement, as well 
as higher rotative speeds. It is also 
to be expected that further increases in reliability, as well 
as life between overhauls, will be obtained. It is believed 
that substantial reductions in weight per horsepower can 
be anticipated, since commercial engines are between 2 
and 3 lb. per horsepower and there are standard type mili- 
tary engines of 1 to 3i lb. per horsepower, and racing en- 
gines (Schneider Cup) have been down to i lb. per horse- 

4. Not for aircraft engines, except for possibility of 
more thorough knowledge of mechanics of combustion, 
which would probably not amount to more than i to 1 
compression ratio higher than present. 

5. Yes. 

6. Considerable development of the compression igni- 
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tion type of engine for aircraft will be required before it 
is commonly available. It is believed that the weight per 
horsepower must be equal to. or less than, that of the 
present type engines, in order to interest the public, since 
rapid take-off, rate of climb and speed are desired, rather 
than low fuel consumption or high mileage. Most flights 
are of few hours' duration. It is believed that flights 
must be of over five or six hours duration in order to 
show any advantage of Diesel engines (with low fuel 
consumption) if appreciably heavier than pre.sent engines. 
•Also the difference between Otto cycle and Diesel be- 
comes slight as the compression ratios come closer 
together. 

7. It is probable that there will be development of X. 
Hexagon and Octagon arrangements of air-cooled en- 
gines for high power. I cannot tell at this time who will 
start this for commercial operations. 

8. It is probable that improved foundry practice to 
insure soundness of material, freedom from flaws, as 
well as increased resistance to corrosion, will make mag- 
nesium alloys more interesting. Due to its low conduc- 
tivity comiared with aluminum, it is probable that 
magnesium will not be suitable for cylinder heads of air- 
cooled engines, unless the design is such that the tem- 
[leratures are unusually low. At the temperatures at 
which cylinder heads operate, the added physical prop- 
erties of forgings will be lost. It is probable that the 
complexity of such units is not suitable for forging. 
However, there will be increased u.se of aluminum forg- 
ings for other parts of the engine. Some advance has 
been made in permanent mould casting, although there 
are many difficulties to insure freedom from shrink,? and 
unsoimdness. 

9. Engine mounts for radial engines arc simple. How- 
ever, aiqilane manufacturers are apt to use structures 
which are incomplete for getting adequate, or rather, suit- 
able, torsional stillness, so that there is no resonance with 
the engine, While rubber mount.s aid, they are not the 
whole answer. I-ittle attention has been directed to 
proi>er proportions between polar moment of inertia of 
the engine and stiffness of airplane structure between 
engine and wing, to avoid resonance with torque varia- 
tion. or other sources of vibration, of the engine. 

10. Improvements in “plumbing" are being continually 
sought both by elimination of the plumbing and by im- 
provement in materia! and fittings. 

11. There is some treiul toward having the engine 
manufacturer supply the complete power-plant section. 
So far, this has included .supply of exhaust system by the 
engine manufacturer, whereas formerly this was left 
mostly to the airplane designer. It is always necessary 
for the engine manufacturer to check cowling of air- 
cooled engines for cooling requirements to insure ade- 
ipiate cooling of the air<ooled engine, which may result 
in engine manufacturers supplying such cowling. While 
commonly the oil tanks are outside the engine, there have 
been a number of instances where they have been incor- 
porated in the engine. The fuel system is still partly on 
the engine and partly off. Some manufacturers get more 
of tlie fuel system built onto the engine than others. The 
addition to the engine of double voltage generator to 
eliminate the dynamntor set simplifies the radio sending 
apparatus. While I know of no engines in this country 
which supply the mount, it has been done in Europe. 


Further conlribuHons to this symposium wilt appear 
in Aviation ne.rt tceek. 
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Equip Lindbergh’s Plane With Demountable Top 



C OLONEi. Lindrerch, seated in his Lockheed Sirius, shown as it appears with 
the detachable cabin-forming covering recently developed as protection against 
the elements. A non-shalterable, transparent composition is used in the device, 
which can be easily removed when the weather is fair. 


House Reports Budget 
For N.A.C.A. 

government sources with important 
data. Many aeronautical designs and 
inventions are handled by the committee 
as an act of Congress approved July 2, 
1926, and amended March 3, 1927, stated 
that the N.A.C.A. should pass upon the 
merits of all such developments. Re- 
ports are then made to the aeronautical 
patents and design board which comsists 
of the Assistant Secretaries for Aero- 
naulic.s of the Departments of War. 
Navy, and Cnnnnerce. 

Among the problems considered by 
committee, slated the speaker, are 
causes of airplane accidents, the cause 
of airplane spins, the study of structural 
strength of planes under different air 
pressure conditions, the problem of re- 
ducing head resistance of craft, and the 
most suitable place for the location of 
the power plants in craft ctirrying more 

The propeller research tunnel where 
a large wing has been mounted and an 
engine in a nacelle, containing a pro- 
peller, is being placed in illfferent 
positions, is furnishing information on 
the engine-placing (jueslion, stated the 
chairman. During his report. Dr. Ames 
illustrated several of his points with 
various small-scale models and discussed 
in detail their workings. 


At the present time, ihe membership 
of the National Advisory Committee for 
Aeronautics is as follow.s; Joseph 5. 
Ames. Ph.D.. chairman ; president of 
Johns Hopkins University. Baltimore, 
Md. : Das-id W. Taylor. D, Eng., vice- 
chairman, Wasliinglon. D, C.; Charles 
G- Abbot, Sc.D., secretary Smithsonian 
Institution, Washington, D. C.: George 
K. Burgess. Sc-D„ director Bureau of 
Standards. Washington, D. C. ; William 
F. Durand, Ph.D., professor emeritus of 
mechanical engineering, Stanford Uni- 
versity, California ; James E. Fechet, 
major general, L'nited .Siate.s Army, 


Chief of .Air Corps, War Department, 
Washington, D. C. : Benjamin D. 

Foulois, brigadier general. United States 
Army, chief of materiel division, Air 
Corps, Wright Field, Dayton. Ohio; 
Harry F, Guggenheim, M.A., president 
of Daniel Guggenheim Fund for the 
Promotion of Aeronautics, New York 
City: William P. MacCracken, Jr., 
Pli.B., New Y'ork City: Otarles F. 
^ta^vin, M,E„ Chief United States 
Weather Bureau. Washington, D. C. ; 
William A. Moffett, Rear Admiral, 
United States Navy, Chief Bureau of 
.Aeronautics, Navy Deparimem, Wash- 
ington, I). C. ; S. W. Stratton, .Sc.D., 
president Massachusetts Institute of 
Technology, Cambridge, Mass. ; John H. 
Tosvers, commander, United States 
Navy. .Assistant Chief, Bureau of Aero- 
nautics, Navy Department, Washington, 
D. C. ; Edward P. Warner. M.S.. editor 
of Aviation. New Y'ork City; and 
Orville Wright, Sc.D., Dayton, Ohio. 


D. A N. Act|uirce Robev Firtti 
DETROIT (MICH.)— pixie and .North- 
ern Air Lines, of Detroit, organized here 
in August, Idi/, has absorb^ the Robe>- 
Manufacturing Co., builders of a new 
sport monoplane known as the Robey 
"Speed-Aire," powered with a Szekely. 
and will manufacture that plane, it was 
announced here recently. General C, W. 
Harrah, veteran Detroit financier and 
aircraft enthusiast, is president of Dixie 
and Northern : Alec Imlay, Detroit busi- 
ness man, treasurer; and Syd .A. Erwin, 
attorney, .secretary, and counsel. Direc- 
tors include Frank D. McKay, state 
treasurer of Michigan ; Gayloni 
Norton, Detroit realty man; and Capl. 
H. M. Tunis. 


Appoint Show Pholograptier 
ST. LOUIS <ao.)— Wings Photo Serv- 
ice of St, Louis, operated by Phil 
Silverson, has been appointed official 
pliotograplier for the Tnternalional Air- 
craft Exposition of the Aeronautical 
Chamber of Commerce. Feb. 15-23. 
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Coast Force Control 
Question Still Unsettled 

WASHINGTON (d.c.) — No final 
settlement of the differences existing 
between the Army and Navy as to 
which department of defense shall have 
jurisdiction over coastal air forces has 
been reached, it was indicated in a 
recent statement by the Secretary of 
War. Secretary Hurley called atten- 
tion to the fact that the Army has been 
in charge of coast defense operations for 
150 years and the War Department has 
no intention of relinquishing its control 
over this part of the nation's defense. 

Meanwhile, it is learned that Naval 
officials are adopting an interpretation 
of their responsibilities tliat wou'd 
afford them control over all navigation, 
whether marine or aeronautical. A 
troublesome question has also arisen in 
connection with the naval air shore 
stations. Members of the House Com- 
mittee in charge of departmental re- 
organization believe that the best method 
of solving the problem of air defense 
would be to create an air corps inde- 
pendent of both Army and Navy. 

In this connection, Representatii'c 
Williamson, of South Dakota, chairman 
of the committee on expenditures in 
executive departments, is making an 
attempt to have transferred to his com- 
mittee a bill proposing the creation of 
an independent air corps. This bill at 
present is on the calendar of Ihe mili- 
t-try affairs coniniiltee. Mr, William- 
son believes, however, that the measure 
should properly be considered by his 
committee since it is the one vested with 
authority to carry out the administra- 
tion’s program for bringing about a 
more logical grouping of the depari- 


Tlirre Mohawk Pintos to Tour 
MINNEAPOLIS (minn.)— An exten- 

sii’e lieinonstration tour will be made 
through the southwest by A. S. Koch, 
vice-president and general manager of 
Mohawk -Aircraft Corp., at the conclu- 
sion of the International Aircraft Ex- 
position in St. Louis. Mr. Koch plans 
to have three new Pinto planes partici- 
pate in the tour, which will require a 
month to complete. Stops will he made 
at principal cities in Missouri, Kansas, 
Texas, Oklahoma, New Mexico. Ari- 
zona, and California, The Mohawk 
company will have two planes on ex- 
hibition at the St. Louis show, one at 
the exposition and the other at a Dying 
field for demonstration purposes. 


Aviation Credit Reports Earnings 
NEW YORK (n. y.) — A fter deducting 
expenses and federal taxes, the Aviation 
Credit Corp. reported a net income of 
$225,451 for the nine months ending 
Dec. 31. On 250,000 shares of capital 
stock, this is equivalent to $.90 per 
share. The report states the book value 
of the stock is $20,90. 
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Delroit Will Exhibit 
73 Planes of 34 Makers 

DETROIT (MICH.)— Thirty-four air- 
plane manufacturers, presenting an ar- 
ray of 73 different models, and 89 pro- 
ducers of aircraft accessories comprise 
the entry list for the Third Annual 
All American Aircraft Show, which is 
to be held here, April 5-13. in a new 
$1,000,000 hangar and exposition build- 
ing on the municipal airport. 

This armouncement by Ray Cooper, 
show manager, is supplemented with the 
statement that practically all of the 
plane exhibitors will bring demonstra- 
tion planes to Detroit, indicating that 
show week will see a giant fleet of 
approximately 150 flying craft assembled 
at the airport. 

Wliile an army of workmen is put- 
ting the finishing touches on the ex- 
position building regarded as the larg- 
est structure of its kind in the country, 
show headquarters in the Detroit Board 
of Commerce are endeavoring to find 
additional exhibition space to take care 
of a waiting list which has piled up 
since aniiouRcement was made Jaii, 1, 
that the show was "sold out.” It is 
possible that a smaller hangar may be 
pressed into service. 

Tlie Detroit exhibition will be con- 
ducted by the Detroit Board of Com- 
merce with the sanction of the Aero- 
nautical Chamber of Commerce. Edward 
S. Evans, president of D.A.C., heads a 
group of twenty citizens directing the 
exposition, the vice-chairmen of which 
are; William B, Mayo, chief Ford 
Motor Co. eitgineer; Frank W. Blair, 
president of the Union Trust Co.; and 
William E. Metzger, a capitalist, for- 
merly connected with the automotive in- 
dustry and now interested in aviation. 


Proposes Mass. .Amendments 
BOSTON (MASS.)— Rep. Harold R. 
Duffic, sponsor of the bill to provide an 
airplane for the state aviation inspector, 
has introduced three amendments to the 
state aviation laws. One requires that 
the registrar of motor vehicles be noti- 
fied of all military and federal planes 
that are to operate within the state for 
more tJian ten days; second, he would 
make any pilot who “is not a proper 
person to operate” a plane, subject to 
loss of license. "This will give the 
inspector more authority and enable 
him to ground all undesirable pilots,” 
said Dtiffie. The third amendment would 
require that all injuries to persons in 
crashes be reported to the registrar of 
motor vehicles. Present laws require 
that only damage to planes be reported. 


Deputies Enforce Air Laws 
SAN FRANCLSCO (calif.)— The 
central coast council of the California 
State Chamber of Commerce has 
adopted a plan whereby the sheriff in 
each county of the state designates one 
deputy with the authority to enforce the 
state and federal laws governing air 
navigation. 


Honduras Purchusee Spartans 
TULSA (OKLA.) — Two Spartan planes 
have been purchased by the Honduras 
government, a report states, and there 
is a tentative order for six more craft, 
to be eijuipped with machine gun car- 
riages and bomb racks. These orders 
were the result of a sales trip made by 
R. W. Grigsby to Mexico, Guatemala, 
Salvador, and Honduras. 


. . . And a Berth, Too 



M odern conveniences and comforts 
are embodied in the new Ford 
Club Plane recently announced. Folded 
away in the upper left-hand comer may 
he seen a full-sized berth. 


N. Y. Lejfioii Show Under Way 
NEW YORK (K. Y.)— The second 
annua] American Legion air show 
opened here Friday, Feb. 7, with some 
forty planes of commercial, military, 
and historical interest on display. 
Probably the most outstanding attrac- 
tion was the new 18-passenger twin- 
engined Burnelli transport, similar in 
design to the original machine taken by 
P. W. Chapman. (A full account of 
the New York Show will appear in the 
next issue of -Aviation — Ed.) 


Central Alloy Speeds Up Process 
MASSILLON (OHIO)— Only 15 min. 
instead of 44 hr. is now required for heat 
treatment of special sheets with the use 
of a new normalizing furnace, especially 
designed by the company's engineering 
and metallurgical departments, accord- 
ing to a statement of the Central Alloy 
Steel Corp. This new furnace is being 
operated in the Canton, Ohio, plant. 


Speakers Bureau for Mionesota 
MINNEAPOLIS (minn.)- An avia- 
tion speakers bureau has been organized 
here to furnish luncheon clubs and other 
organizations in the Twin Cities. 
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Braltou Measure Asks 
Accident Data Since ’26 
WASHINGTON (d. c.)— Further in- 
dication that Congress desires a change 
in the present aircraft accident report- 
ing policy of the Department of Com- 
merce is now given in a resolution 
introduced by Senator Bratton, of New 
Mexico- This resolution directs the 
Secretary of Commerce to furnish the 
Senate with full information respecting 
each aircraft accident which has 
occurred since May 20, 1926- The 
Secretary of Commerce also is asked to 
inform tlie Senate of the names of the 
persons involved in the accidents dur- 
ing this period, whether they were pilots 
or passengers, to specify the date and 
place of the accident, the make and 
model of the plane, and to report the 
complete findings of the department as 
to primary and contributing causes of 
the accidents. 

A number of other Senators have 
evinced interest in the Bratton resolu- 
tion. Senator Ransdell, of Louisiana, 
stated recently that he was in receipt of 
letters of approval from all sections of 
the country after he had introduced a 
resolution requesting the Secretary of 
Commerce to report to the Senate its 
findings on a particular air accident in 
which he was interested. As the Bratton 
measure is a Senate resolution, it only 
needs to be passed by that body and no 
action by the House is necessary. It 
has been referred to the Senate Com- 
merce Committee, 

Senator Bratton has announced his 
intention of making public the informa- 
tion from the Commerce Department as 
soon as he receives it. Tlie aviation 
industry can not expect to enjoy public 
confidence if the details and causes of 
its accidents are to be enshrouded in 
secrecy, he said. In defense of the 
policy of the Commerce Department, it 
lias been pointed out that much of the 
air regulation work would be made 
ineffectual if there were too much pub- 
licity. A statement is made in this con- 
nection that constructive improvement 
in the methods of aircraft manufactur- 
ing companies is brought about by the 
present policy, whereas indiscriminate 
publicity would so injure some manu- 
facturers that they would he compelled 
to close their plants. 


Formula Given Incorrectly 

Through an error in set-up, the speed 
formula at the top of the second column, 
page 238, in the feature story "The 
Guggenheim Safety Competition Tests 
and the Curtiss ‘Tanager,’ ” in last 
week's issue, was given incorrectly. The 
formula read: 

It should have read: 



Plan New Planes 
For Coast Guard 

Consider Seven Designs; 

May Appropriate $464,000 
WASHINGTON <d.c.) — Selection of 
i. design for new Coast Guard seaplanes 
is now taking place from seven plans 
submitted and a definite decision is ex- 
pected witliin tile next few days. The 
House has passed a $464,000 appropria- 
tion bill which is now before the Senate 
and which will account for the purchase 
of five machines, it is said. The Coast 
Guard desires delivery of the seaplanes 
before fall, 

A new type of craft, capable of with- 
standing heavy seas and of performing 
long flights over water, is expected to 
be developed from the Coast Guard 
requirements. Standard ambulance and 
stretcher gear will be installed in these 
planes for use in transporting critical 
cases from ships at sea and from outly- 
ing islands to the mainland- Reserve 
power plant sufficient for the carriage of 
nine persons in emergency situations is 
required, allhough the normal capacity 
of the craft now planned will be tour 


Specifications follow: cruising radius, 
1,000 mi- (nautical) at 80 knots; maxi- 
mum speed, not less than iOO knots; 
calculated stalling speed, 48 knots; twin 
engines, with ability to fly on one engine 
when carrying fuel lor 3 lir.; means for 
discharging rapidly, while in the air, 
all fuel except a 3 hr. supply for one 
power plant : crew, one first pilot and 
navigator, one secemd pilot, and one 
radio operator, and space for one pas- 
senger; radio equipment for 150 mi. 
transmission and reception when oper- 
ating with surface craft ; eciuipped with 
wheel gear that can be retracted during 
flight and lowered for use on ^runway 

fitted to carry one machine gun and 
necessary portable equipment commonly 

flights; propellers to be well clear of 
the water; lower wing (if any) and tail 

huirand"t«m whrij fltals with’maximiim 

landings in sea will not result in the 
immediate loss of plane and crew ; craft 
constructed of materials that will per- 
mit of operation for approximately 5 vr, ; 
cockpit arrangements to permit one pilot 
to relieve any other one; dual control 
(single control adjustable for two pilots 
is not desirable). 


Prize for Blurk & Decker Exliibil 
BALTIMORE (md.)— B lack & Decker 
Mfg. Co., Towson, Md., has been 
awarded first prize for its exhibit, from 

Aircraft Show held here in December. 
In addition to receiving a cup. the firm 
was complimented on tne appearance of 
its J-6 Travel Air which will also be 
shown at tiie St. Louis International 
Aircraft Show. This craft is now 


Consolidated Outlines 
Heel Dealershlj) Policy 

NEW YORK (N. Y)— Under the new 
sales system recently announced by the 
Consolidated Aircraft Corp., dealers will 
be compelled to take a minimum of three 
planes in order to secure the 25 per 
cent discount offered. The dealer must 
post a $5CX)-per-plane deposit for these 
craft at the time dealership is granted. 
This money is returned as deliveries are 

Fulton, salermanager of Fleet 
Aircraft, Inc., Buffalo, announces that 
although the closed territory and dis- 
Irihutorship policy has been eliminated, 
it is not the intent of the company to 

lives fail to make proper sales efforts. 
He also states that individual sales at 
dealer discoimt.s will not be made by the 
factory. 

Tlie price of the recently reduced 

rravv'’'bS5!' 'Kimier^powfred'^’FLts 
equipped with Edo pontoons are listed 
at $4,995 ami dealers are privileged to 
the same discount rates on that craft as 
apply to the other machines. 


Plan National Aviation, 
Aero Industries Merger 

NEW YORK (n, y,)— Directors of 
Aeronautical Industries, Inc., and Na- 
tional Aviation Corp., air investment 
firms, have approved a plan whereby 
the latter company will gain control of 
the former through an exchange of 
stock. Three shares of National stock 
will be given for four shares of Aero 
securities and the exchange will be made 
at book value, it is said. To make the 
exchange offer effective, 51 per cent 
of Aeronautical Industries stock must 
be deposited with the other concern. 

On March 8. National Aviation stock- 
holders will meet to vote on a proposed 
increase in authorized capital stock from 
500,000 shares to 1,000,000 shares- The 
American Founders group, wliich owns 
an interest in both concerns, will liavc 
representatives on the enlarged board 
and on the executive committee. SItares 
of both companies are listed on tlie 
curb exchange. 

A syndicate headed by G. M.-P. 
Murphy & Co. and James C. Willson & 
Co., formed National Aviation Corp. in 
June, 1928, first offering 150,000 shares 
and later 232,833. Aeronautical Indus- 
tries, Inc., was organized in the same 
month and year by W. W. Townsend & 
Co. and 60,000 shares of capital stock 


Firms Suneliun Air Truvel Custe 
SEATTLE (wash,)~A report re- 
vealed I.y K. K. Knickerbocker, Chi- 
cago representative for the Boeing 
System, reveals that tlie following busi- 
ness firms arc among those which have 
authorized employees to file air travel 
exiienses: Elgin Watcli Co., Richfield, 

Sinclair, Standard, and Union oil com- 
panies; Gootirich. United States, and 
Goodyear rubber firms; Packard Mo- 
tor Co.; Westinghouse I.amp Co.; Cur- 
tis Publishing Co.; and Western Elec 
trie Co. 


minor Inails, such ua wine riba and utner 
sections, which, tf corroded, will not detract 
(rom safety of craft. Dural hull and wine 
duals must be couslructed to permit ready 
access for Inspection, cleanine, and paint- 
ing of interiors, and removable plafes or 
msnholei sre reqnired to accomplleh this. 
It la necessary that these seaplanes he 
capable of^ mMntensnca^ln condition 

'’factS 


li. P. Kcstrainiiig Order Vacated 
NEW YORK (tf, Y.)— A resume of the 
Curtiss-Handley Page court action 
which followed the Guggenlieim Com- 
petition has been issurf here Ijy the 
Curtiss Aeroplane & Motor Co. The 
action subsequent to the restraining 
order (Aviation, page 70, Jan. II) pre- 
venting Handley Page from removing 
his airplane (rom the country until 
courts had settled the matter of Hand- 
ley Page's alleged violation of Curtiss 
patents is described in the following 
st-iteracm; '•The court found that Hand- 
ley Page liad infringed Curtiss patents, 
and the Curtiss company then agreed to 
accept a payment of $500 as a license 
fee under the patents complained of for 
use made in this country of the Handley 
Page machine which hatl taken part in 
the Guggenheim Competition, condi- 
tional upon Handley "Page company 
promptly shipping out of the country 

ordered the payment of this amount and 
further ordered that upon payment 
thereof, the restraining order should he 

the court order entered on Jan. 20, and 
the restraining order was lliercupon 
automatically vacated." 


In^IS 


; 


rer plants art to 

tf aerv1co*for a pcrlod'of riolTeia thi 
yeara. In eentral. the eonetructl 
idards of the Navy are required, 


Show Hanger Spare Contracted 
ST, LOUIS (MO.)— Twenty-four con- 
cerns liave reserved storage space in 
the Von Hoffmann Service hangar at 
Lambert-St. Louis Field for the period 
of tlie International Aircraft Exposition, 
Feb. 15-23. The planes will be usrf 
for demonstrations. 
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nil NEW PLANES HI 

Successful flight tests have been held 
on the Northrop, "flying wing,” all- 
metal plane, developed by John K. 
Northrop, vice-president and cliief engi- 
neer of the Northrop Aircraft Corp.. 
Los Angeles, Calif., a subsidiary of 
U.A.&T. The all-wing craft has a high 
taper ratio and a 5.1-1 aspect ratio, a 
30 ft. span, a 20 ft. length, 5 ft. over- 
all, has a wing area of sq.ft., a maxi- 
mum wing thickness of 34 in., and 
weighs (gross) 1,600 lb- Experiments 
have been conducted with both pusher 
and tractor type propellers, a Mark III 
Cirrus engine and a Menasco A-4 four- 
in-line inverted power plant, respec- 
tively, being used for the two different 

Negotiations are now under way for 
the organization of a $250,000 plane 
manufacturing company at San Jose. 
Calif., which is now building a six-place 
monoplane in temporary quarters located 
at 23 South San Pedro St, Plans call 
for the erection of a factory 2M ft. 
square. 

D, F. Fechtman, vice-president of the 
Metalair Corporation, Wichita, Kan., is 
designer of two all-metal low-wing 
planes nearing completion at the firm's 
factory. One is a five-place while tiie 
second is a two-place plane. 

Demonstrations have been held on the 
small single-place monoplane made by 
the Spartanburg (S. C.) Aviation Co., 
according to N. £ Storms, and is de- 
signed to use a Model A or T converted 
Ford engine. This .small plane has a 31 
ft. span, weighs 230 lb. minus engine, 
has a 6 ft. 2 in. chord, a length of 20 ft., 
and is 8 ft. high, 

assembled by the Travel Air Mfg. Co^ 
Wichita, Kan., which will incorporate 
design v.iriations such as bucket type 
seats, double fuselage covering, and 
nesv fuselage features. It will be pow- 
ered with a Wright J6-S. 


SevcralJTravcl Airs Driivcreil 
WICHITA (KAN,)— Four Travel Air 
biplanes have Iieen delivered recently. 
Two, powered by Challenger engines, 
went to the Curtiss-Wright organiza- 
tions at Denver, Colo., and New York. 
Two others powered by Wright J-Ss 

of Montreal, Can. Orders for seven 
more planes to be delivered within the 
next few weeks liavc been confirmeil, 
and business shows a definite uptrend for 
the company. 


NvrBA Receives Fleelster 
BUFFALO (n. Y.) — Performance tests 
are now taking place on the first of the 
Consolidated Fleetsfers to be delivered 
to the New York, Rio & Buenos Aires 
Line, Inc, The craft was flown directly 
from the factory here to Miami where ft 
was equipped with Edo pontoons. 
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Cabin Autogiro fFhich Pitcairn Firm is Testing 



I_T£re is the four-place cabin Autogiro, of nionococquc fuselage of duraJumin, 
A A which the Pitcairn company. Willow Grove, Pa., has imported from England. 
The rotor macliine. which is powered by a specially-geared Wright J6-7, has 
been the object of much study and experimentation. Since this picture was taken, 
a new undercarriage with Goodyear Air-Wlieels has been installed. 


Prepare to Place ZRS-i Ring 
AKRON (OHIO) — The master ring of 
the Navy airship, ZRS-4 will be com- 
plete and ready to be hoisted into up- 
right position at the dirigible hangar 
about Feb. 15, according to announce- 
ments by Goodyear-Zeppelin engineers. 


Porterfield to Start 
Pay-As-You-Fly Cliaiu 

KANSAS CITY (XAN-.) — Porterfield 
Flying School, which was purchased 
last year by the Universal Aviation 
Corp. from the American Eagle Air- 
craft Corp., has relinquislied use of that 
name. Porterfield Aviation Interests, 
Inc., now will again use that designation 
in a new chain of pay-as-you-fly 
scliools, an announcement slates. 

The Porterfield cliain includes Porter- 
field Flying School, Inc., Kansas City; 
a school in Atcliison, Kan. ; Coffeyvifle 
Airways Corp., Coffey ville, Kan.; 
Carthage Airways Corp., Carthage. 
Mo.; and the American F.agic Com- 
pany, 

E. E- Porterfield, Jr., founder of the 
schools and head of tlie Porterfield 
chain, says his firm is planning to take 

various cfrics* ATransport'pilw Is to 
bee placed in ciiarge of each field and 
one or more E^le planes will be used. 
Larry D, Ruch is to be supervisor of in- 

Winfhvriser will be chief instructor at 
tlie Kansas City and Atchison school. 


Air Associates Aids 
Water Gliding Venture 

NEW YORK (n. Y,)— Air Associates, 
and a group of ten prominent 
ift executives and bankers, have 
contract f 


Dting V 


r glidinj 


syndic 


n formed for 
An experimental water glider, de- 
signed to take tile air at low speeds when 
towed by the ordinary pleasure motor 
boat, has been designed by the organ- 
izer, Frederick W. Peel, service man- 
ager of Air Associates, and has been 
put into construction at Roosevelt Field 
by the syndicate, headed by George M. 
Pynchon, Jr., of Pynchon & Company ; 
Frank M. Hawks, trans-continental 
record holder and glider enthusiast ; and 
James B, Taylor, Jr., president of Air 


s, Inc. 

The glider will take tlie forir 
Iciplane boat with durai hull and is 
signed for one or two pilots. Folloi 


of a 


all of whom are airplane owners, are: 
W. F, Davidson, of the Brooklyn Edison 
Co.; H. E. R. Hall, sportsman; W, H. 
Hooker, real estate operator; Richard 
F. Hoyt, partner of Hayden Stone & 
Co. and chairman of tlie board of the 
Curtiss-Wright Corp. ; Charles L. I,aw- 
rance, president of the Wright -Aero- 
nautical Corp.; M, K. Lee, sportsman: 
and F. W. Zeleer. sportsman. 


Novy Paris Order to Baum 
ELMHURST (l. i„ n. y.)— S eymour 
J, Baum, Inc., maker of flotation gear, 
tanks, sheet metal and wood parts, has 
been awarded a Navy Department order 
for spare parts totaling approximately 
$42,500 in value. 


Flying “Trouble Shooter” 
BOSTON (mass.) — A flying “trouble 
shooter” has been provided by East 
Coast Aircraft in John Lewis Polando, 
a mechanic, who is also a qualified 
pilot. During the coming summer, he 
will be detailed to fly in answer to out- 
of-town calls for mechanical service. 
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Emiiient U. S. Doctors 
On S. & C. America Trip 

NEW YORK (K. V.)— Six emincm 
American physicians and surgeons who 
attended Ae Pan American Medical 
Association conference at Panama City. 
Panama, on Jan. 29, are now complet- 
ing an air trip which calls for stops in 
eleven Central and South American 
countries. The group, which left Miami 
cm Jan. 24 in two Sikorsky amphibions 
of Pan American Airways, visited sev- 
eral of the countries while enroute CO 
the conference. 

Reports available at press time show 
the flying clinic is homeward bound and 
is due at Barraoquilla, Colombia, on its 
way to Havana. 

The group is composed of Dr. William 
Sharpe, president of the Broad Street 
and Pan American Hospital and clinics, 
New York: Dr. Fred H. Albee, con- 
sultant for bone surgery, Pan American 
Hospital; Dr, George W. Hawley, con- 
.sulting orthopedic surgeon, Bridgeport. 
Conn. ; Dr. Charles S. Grata, director of 
Pan American Bone Fracture and Or- 
thopedic clinic; Dr. Arnold H. Kegel 
and Dr. .Mex A. Ford. 


James M. Eaton, general trafhc man- 
ager of Pan American Airways, Inc., 
outlined the medical clinic tour in co- 
operation with the American Medical 
Association. It covers 6308 mi. in 
eighteen days, Stops where demonstra- 
tion clinics are scheduled and the Ameri- 
can physicians will confer with local 

velopmenls in die world of surgery and 
metlicine, include Merida, Yucatan; 
San Lorenzo and Teguccigalpa, Hon- 
duras: Guatemala City, Guatamala; San 
Salvador, Salvador: Managua, Nicara- 

^rianquiha“veneaudr;“ Pantm“ct v! 
Panama; Tela, Honduras; Belize, 
British Honduras; Havana, Santo 
Domingo, and Santiago, Cuba; Port an 
Prince, Haiti; and San Juan, Porto 
Rico. 


Plant's Listed for Omnha Show 
OMAHA (NEa.)— Among the planes 
to be exhibited at the Omaha auto-air 
show, Feb. 17-22, will be: a Bellanca 
and a Monocoupe by Rapid Aviation, 
Inc., Omaha; a sport trainer of Over- 
land Airways, Omaha; one or two 
Wacos belonging to Pioneer Aircraft, 
Omaha; a Midwest Aviation, Inc,, J-6 
Travel Air; a Curtiss Robin of Sidles 
Airways, Lincoln; and craft belonging 
to the Hanford and Kari-Keen plane 
companies. 


Denver Body Plans Meet, Tour 
DENVER (coLOl— William D. Nash 
is president of the Junior Chamber of 
Commerce which is making plans to 
hold an annual Rocky Mountain r^on 

air lour. No dates have been set as yet. 


Sturt Irving Canadian Plant 
BUFFALO (n. y.) — G round has been 
broken at Bridgeburg, Ontario, for the 
construction of a Canadian Irving Air 
Chute factory, stales George Waite, 
president of the firm. The plant is ex- 
pected to be ready by summer. 

Arrow Aircraft Firm 
Appoints New Dealers 

HAVELOCK (keb.)— A numb 


Aircraft & Motors Corp., which ri 
reported a new sales policy for 
Among them is Harry Day, Roi 
Field, L, I., former eastern sales 

locating regional agents in the 
England states. New York, New ' 
Pennsylvania, Maryland, Delawat 
District of Columbia. He also ho 
Arrow franchise in the New 


De Havilland of Canada 
Makes Financial Report 

TORONTO (caw.) — Net profits, after 
depreciation, but before federal taxes 
were subtracted, amounted to $85338 
for De Havilland Aircraft of Canada. 
Ltd., for the thirteen months ending 
Sept. 30, 1929, a report states. Thi 




times the a.. 
il dividends oi 


required for the ai 

After payment of depreciation, income 
tax. all expenses and preferred divi- 
dends, there was a balance as of Sept. 
30, 1929, of $60,067, which is at the 
rate of $2.40 on the class A shares. 
These shares are traded in on die 


York 


Some of the New England privileges 
have gone to Edgar Cate, Portland, Me., 
for state of Maine; North Shore Air- 
ways, Beverly Airport, Boston, for state 
of Massachusetts ; and Ted Kenyon, 
pilot on the Colonial New York-Boston 
line, for privileges at Boston Airport. 

Other representatives will be located 
at Pittsburgh, Pa„ where an Arrow 
school and flying service is to be main- 
tained; at Medford, Ore., where the 
Eckprson Flying Service will handle 
the franchise for the western-half of the 
state; at Kansas City, where the 
Saunders Fly-7t-Yourself system will be 
regional distributor; and at Fergus 
Fails, Mont., where Fergus Falls Air 
Service, Inc., will handle Arrow sales. 


I of current assets to current 
liabilities is approximately five to one. 
Current assets, amounting to $377,847. 
arc made up of cash, $144,842; accounts 
receivable, $69,594; inventorv, $163,411. 
Current liabilities of $77,334 consist of 
accounts payable, $71,000, and accrued 
charges, ^,334. There is an item mort- 
gage payable, $21,400, and reserve for 
Dominion income Wx. $7,000. Total 
assets amount to $498,641. 

Though the new buildings and hangar 
were not taken over until September of 
1929, a full year's depreciation has been 
taken out on the equipment, according 
to W. R. P. Parker, vice-president of 
the finuj Moving expenses were $4,562, 
and the loss on the sale of the old han- 
gar was announced as $1,130. 


operai 


,c Legioi 


Ampricau Legion to BuUd Cathedral at Lakehuret 

As Memorial to Famous Fliers and Air Pioneers 

LAKEHURST (u.j.)— A memorial to I.teion Memorial rhanel A.sociaKnn 
those fliers who lost their lives during 
the war and to other aviation pioneers 
whose work is finished, is to be erected 
at the Naval flying field here in the form 
of a chapel. 

It will be called ‘The Cathedral of 
the Air" and is the result of an idea 
fostered by Herbert H. Blizzard, of 
Audubon, Commander of the New Jer- 
sey Department of the American Legion ; 
the Rev. Gill Robb Wilson, of Trenton, 
formerly national chaplain; and Comdr. 

William W. Edel, Ch.C„ U. S, Navy, 
stationed at the Naval Air Station here. 

The $150,000 to $175,000 necessary 
for its construction is expected to be 
raised between Lincoln's and Washing- 
ton's birthday. To raise this fund, thou- 
sands of loose-leaf pages are being sold 
and after the person has inscribed his or 
her aulc^raph on one. it will be buried 
in the chapel to perpetuate the names 
of the donors. 

Paul Philippe Cret, of Philadelphia, 
designer of many war memorials, will 
draw the plans and supervise the con- 
struction of the chapel which will be of 
modified Gothic style. The American 


‘The Cathedral of the Air" will be 
ictly non-sectarian and be so built and 
appointed that all creeds may use it as 
a house of worship. Different parts of 
the chapel will be dedicated to those who 
died in various branches of aviation. 
Portions of the “Shenandoah,” wrecked 
near Ava, Ohio, in 1925, will be used in 
construction of a small side-chapel in 
memory of the men killed in that ship. 

The act authorizing the building of 
this memorial was signed by President 
Coolidge on Nov. 2. 1929, after having 
passed the Senate and the House of 
Representatives. A measure passed in 
connection with it states that the U. S. 

the chape! 
ander 
i the 

first one. 

Contributions for the project may be 
mailed to Bavard F. Kraft, treasurer, 
525 Cooper St„ aniden, N. J. 
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Gipsy Engine Completes 
300-Hr. Endurance Test 

ST. LOUIS (MO.)— The first Gipsy 
engine manufactured by the Wright 
Aeronautical Corp. here, recently com- 
pleted a 300-hr. endurance run test. 
After a thorough inspection, the power 
plant will be put back on the test stand 

The present outlay and equipment of 
the factory, lo- 
cated at 428 Ade- 
laide Ave., is the 
result of plans 
made by W. K. 
Swigert, vice- 
president and gen- 
eral manager of 
Wright Aero- 
nautical. The 
Gipsy, originally 

but changed 
slightly to con- 
form to American 
requirements, is 
now under production at the rate of ten 

Among the features of tlie factory is 
a department where a machine insures 
the static and dynamic balance of the 
crankshaft. The latest type of system 
for gasoline supply has been installed. 
Two tanks, one holding 10,000 gal. and 
the other 500 gal., care for fuel. The 
gas is supplied to the test houses and 
through the factory by forcing it out of 
the tanks by water pressure. 

When an engine is completely as- 
sembled, it is carried on a mono-rail 
system to the testing cell where it is 
put on a 4-hr. production test run. It 
is then disassembled, re-inspected by 

2^hr*’test rum"" * ^ 

Control rooms of the test house arc 
quipped with many instruments used 
in airplanes. Each control room has 
two instrument hoards from which en- 
gines in adjoining rooms are operated 
by one tester. A careful record of the 
performance of each engine on te.st is 
kept, and each plant is required to 
ficationa before it is released for 




delivery. It is said over 100 aeronauti- 
cal concerns throughout the country 

ing the Gipsy, which is standard power 
equipment on all Curtiss Moth planes. 

W. K, Swigert was in charge of avia- 
tion engine-building at the Nordyke- 
Marmon Co., Indianapolis, which man- 
ufactured Liberty and Hall-Scott power 
plants for the government during the 
war. He has also been connected with 
the machine tool business, the U. S. 
Ordnance Department, and several 
automotive concerns. Mr. Swigert 
joined the Wright Aeronautical Corp. 
in January of 1929. 


Curtis8-Wrigl»t Base 
At Syracuse to Qose 


NEW YORK (K.Y,)— An announce- 
ment from Oie Curtiss-Wright Corp. 
states it will relinquish its base at 
Syracuse, N. Y„ because of the fact 
there is no immediate prospect of hav- 
ing the municipal airport there approved 
by the Department of Commerce, as 
suitable for student instruction. 

‘‘It is a matter of great regret,” Mr. 
Htxxl, manager of the Curtiss-Wright 
Flying Service here, declared, "to us 


ever, regard the situation as almost 
hopeless. With a road running across 
the airport and pan of the field's area 
still under private control, the Depart- 
ment of Commerce inspectors refuse 
tlefinitely to approve the field for in- 
struction and the City of Syracuse has 
not yet taken the necessary action to 
remove these ohst.icles to a safe field 
for student pilots." 

Curtiss-Wright has eighteen planes 
and sixteen employees stationed at the 

will be transferred to other Curtiss- 
Wright bases, it is believed. 


Approve Kitty Hawk Mensorial 
WASHINGTON (D. c.)— A favorable 
report lias been made hy the House 
Library Committee on the bill presented 
hy Representative Warren, of North 
Carolina, for the erection of an 85-ft. 

KhTy Wawk N. C. ''f^s'trl’bme Vo the 
first flight made by Wilbur and Orville 
Wright on Dec. 17, 1903, would be 
set on top of Kill Devi! Hill, a few 
hundred yards from the Atlantic Ocean 


and tl 


vould c( 


The n 


verful 


would cost $238,000. and Mr. Warren 
has urged that it be built of North 
Carolina granite. Frank Stick, and 
associates, of New Jersey, has deeded 
500 acres of land, which includes Kill 
Devil Hill, to the government as a gift. 
The North Carolina State Highway 
Commission is planning to build a hard 
surface road for a distance of 17 ml. 


A. H. Orlebar Receives 
Thompson Speed Trophy 

WASHINGTON (o, c.)— The Thomp- 
son Speed Trophy, emblematic of the 
speed championship of the air, was pre- 
sented on Feb. 5 to the British Ambas- 
sador, Sir Esme Howard, by Senator 
Hiram Bingham, president of the Na- 
tional Aeronautic Association. Under 
the conditions of the award the trophy 
may never leave the United States. A 
replica passes into the possession of 
British Squadron Leader A. H. Orlebar, 
who won the trophy last Sept. 12 with 
a world record speed of 357.723 m.p.h. 
in the Supermarine Rolls-Royce S-6. 

ThirO" American naval reserve avia- 
tors who formed the original Yale 
esquadrille at the time of the war, do- 
nated the trophy in honor of Louis S. 
Thompson, of Red Bank, N, J., one of 
the organizers of the unit, David S. 
Ingalls, Assistant SecreUry of the Navy 
for Aeronautics, and F. Trubcc Davison, 
Assistant Secretary of War for Aero- 
nautics. both of whom were members of 
the unit, attended the presentation. 


The trophy is unusual and handsome 
in design. A golden comet is inlaid on 
a silver globe bearing the map of the 
heavens, which is supported by a simple 
standard on whose base is engraved the 
name and achievements of the winners. 
When won by a foreign aviator, the 
trophy is held by the embassy repre- 
«nting his country in Washington. 

will result in the award of the trophy 
to that branch of the government repre- 
sented by him. Individual replicas of 
the award become die personal property 
of the winning aviator. 


Bendix Inaugurates 
Vast Service System 


equipped a 
to include 
Ten dire 

W 






^ ^L, ^O’Neill, vice-president ol 

stations will be installed in the plants 
of 100 Bendix distributors. 

These offices will have supervision 
over 2,500 to 3,000 sub-service stations 
each fully quipped with ample facili- 
ties for taking care of Bendix starter. 


mechanics, those ne 

schools for a cours 
ing. Company ex; 


iroficiency of the 
to Bendix training 
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lllllliii- PERSONNEL INI 

JoHK D. Hardesty, formerly of the 
Los Angeles, Calif., city engineer's 
office, is now airport inspector for Cor- 
poracion Aeronautica de Transposes, 
S.A., with headquarters at Torreon, 
Mexico. 

Schuyler Kleihiiaas, formerly with 
Keystone Aircraft Corp,, has been 
assigned to the design division in the 
engineering department of Sikorsky 
Manufacturing Co., Bridgeport, Conn. 

Hayes S. Walter is now sales man- 
ager of the parts division of Nicholas 
Beazley Airplane Co.. Inc., Marshall, 
Mo. 

L. F. Ross has resigned as aviation 
editor of the Oeveland (Ohio) Netw 
to become publicity director for Cleve- 
land Pneumatic Tool Co., makers of 

S. S. Boocs has been promoted to the 
position of airways engineer in the Fort 
Worth, Tex., district, for Varney Air 
Lines. G. R. Fitzgerald succeeds him 

AusTtN F. Bement, Newton Skill- 
man, Dr. Neal Gates, Michael J. 
Fritz and J. W. Edwards have been 
elected to the board of directors of Flo 
Flying Services, Inc.. Ann Arbor and 
Detroit, Mich. 

George H. Starr will represent 
Curtiss-Wright Sales Corp., in western 
New York state. 

C. M. Bradley has been appointed 
field manager for T.A.T.-Maddux Air 
Lines at Port Columbus, Ohio. He held 
llie same position at Clovis, N. M. 

H. M. Hor-Nee, assistant treasurer 
ol Pratt Sl Whitney Aircraft Co., Hart- 
ford, Conn., has been appointed assistant 

urer of Skyways, Inc., is resigning to 
move to California. 

Rouert Behcersen, former Boeing 
pilot, has joined the staff of Rankin 
Flying Service, Portland, Ore., as air- 
plane salesman. 

Thomas Ward has been appointed 
chief test pilot for Miami (Fla.) Air- 
craft Corp, 

George Cobb, formerly with Curtiss- 
Wright Flying .Service, has been 
appointed chief pilot on the Miami- 
Havana route operated by New York, 
Rio & Buenos Aires Line. Robert T. 
Hively and M. M. Ayres, formerly 
pilots for Pan American Airways, are 
nosv Nvrba pilots. 

Max E. Pabkeb, Hollywood, Calif., 
and Eldon J. Dick, Tulsa, Okla., have 
been added to the advisory board of 
Aircraft Finance Corp. of America. 

S. Wade Creates lias been appointed 
manager of Parks Air College office at 
Toledo, Ohio. 

Louis B. Carver has joined the staff 
of Curtiss-Wright Flying Service at 
Syracuse, N. Y. 

R. D. W. Clapp, president; E. A. 


Watkins, vice-president; C. E. Parr, 
treasurer; H. L. Bridgman, secretary 

at the recent annual meeting of Wat- 
kins Aircraft Co, stockholders, Wichita, 


H. W, Barlow, formerly staff engi- 
ser in cliarge of structural analysis 
ir Glenn L. Martin Co., has resigned 
I join the staff of Gazley & LaSha, 
insulting aeronautical engineers. 


Virgil Simmons and Herbert 
Marsh have been added to the teacliing 
staff of Boeing Scliool of Aeronautics, 
Oakland. Calif. 


E. E. Mouton, district superintendent 
of aeronautics for the Department of 
Commerce, has resigned from the Citi- 
zens' Airport Advisory Committee of 
San Francisco. 


Wilton M, Brinev, formerly sales 
manager for Butler Aircraft Corp., has 
been added to the sales staff of Spartan 
Aircraft Co., Tulsa, Okla. 


Frank Riley has joined the sales 
staff of the St. Louis Curtiss-Wright 
Flying Service, 


Major F. N. Shumj 
in Shanghai, China, as 
Tile Aviation Corp. 


Dr, Bruce E. Linpsey, Columbus, 
Oliio, has lieen appointed examiner for 
Curtiss-Wright Flying Service and 
T.A,T.-Madriux in the central part of 
the state. 


New Firms Announced 

Continental Aviation Core., 
Northern Life Tower, Seattle, Wash.; 
capital $240,000; by M. W. Giddings 
and E. R. Willard; to manufacture 
airplanes and do an air service business. 


Martin .Airport Corp. of 
INCTON, Vancouver, Wash.; 
$50,000; by Emil W. Martin, 
Hall, and Randolph Hall; to ii 
lure airplanes, operate schools, 
an air transportation business. 


Wasii- 

William 


Start Marlin Plane Order 

BALTIMORE (mo.)— The steel keel 
of the first of 40 flying boats to be built 
by the Glenn L. Martin Co. for the 
government has just been laid in the 
company's new factory at Middle River. 
Tiiirty of the flying boats are to be 
biplanes and ten monoplanes. There 
are also under construction several 
experimental planes, including what is 
termed the largest flying boat ever to 
be built in this country. It will be 
delivered to the Navy and was con- 
tracted for at a price of $150,000. 
Delivery of the 40 flying boats under 
construction is to be commenced in the 
early spring and is to completed by 
November, but the large experimental 
craft will require another year, Unfilled 
service orders of the Glenn L. Martin 
Co. amount to more than $2,500, (WO, a 
report states. The full force of 1,200 
men is working on the order, with a 
night sliift also employed. 
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Aero Branch Library 
Called Country’s Finest 

WASHINGTON (d. c.)— In three 
years, the Aeronautics Branch has built 
up the finest and largest commercial 
aeronautical library in Ihi.s country, ac- 
cording to a statement made recently by 
Robert S. Clary, chief of the editorial 
section. Aeronautics Branch. 

As well as 458 bound volumes, 
catalogued, there are more than 10,000 


pamphlets 


and fon 


and reports on file as a part 
i me siatistics and distribution section 
E the Department of Commerce aero- 
lutical development service ; the library 
lerefore is kept up to date witli all gov- 
rnment and industry bulletins and 
viation documents, while semi-monthly 
bulletin is issued by the library, listing 
important articles in current 


the 


A list of bulletins published by the 
government includes; Aeronautics Com- 
merce Bulletin, published monthly: 
technical notes and memoranda, reports, 
aircraft analyses of the National Ad- 
visory Committee on Aeronautics; for- 
eign aviation news, commerce reports, 
which are published by the Bureau of 
Foreign and Domestic Commerce; and 
airway bulletins, each of which describes 
a field, which are especially for use by 
pilots who are unfamiliar with the 
country, 

Some 603 of these air base descrip- 
tions had been publislied by the Aero- 
nautics Branch by the end of the last 
fiscal year and sent out to 3,400 persons, 
while 401 airports are to be made the 
subject of future bulletins. An estimate 
discloses that air bases are being estab- 
lished at the rate of approximately 75 
per month. Full information concerning 
nearly 6,000 sites which can be turned 
into landing fields if so desired, must be 
obtained by the Aeronautics Branch. 


The following publications are revised 
and re-issued about once a year; Civil 
Aeronautics in the United States, De- 
signing Safe and Adequate Airports 
Notes on Airport Lighting, Aeronautical 
Trade Directory. Airmarking, Airports 
and Landing Fields, Aeronautical Pub- 
lications. Air Commerce Regulations, 
Airworthiness Requirements. Flying 
School Supplement, Entry and Clear- 
ance of Aircraft, Air Traffic Rules, Air- 
port Rating Regulations, Airport Man- 
agement, Aviation Training, and Sug- 
gested City or County Air Ordinances 
and Uniform Rules for Airports. All 
these may be seaired from the Depart- 
ment of Commerce upon request. 

A survey of foreign aviation trade 
magazines sliowcd tliere are fourteen in 
France, ten in Germany, eight in Italy, 
and five in Great Britain, while the 
United Slates has approximately twenty 
such journals. Nearly every civilized 
country in the world, it is stated, pub- 
lishes at least one aeronautical trade 
paper or magazine. 


357 


AVIATION 
Febnary IS, 1930 


lllillliiix BRIEFLY •••■IMIIIII 


On Feb. 5, there were 10,596 licensed 
pilots in the U, S., according to a De- 
partment of Commerce statement. Up 
to Dec. 31, 1929, 30,662 student per- 
mits had been issued. Active licenses 
are held by 7,839 mechanics, there are 
6,753 licensed planes, and 3,152 planes 
identified. Thirty-one flying schools, 
with 1!6 flying instructors and 167 
ground instructors have been approved. 
Approved type certificates liave been 
issued to 287 planes, 41 engines, 136 
propellers, while 173 planes, 1 1 domestic 
and 14 foreign engines liave been ap- 

The Sikorsky plane owned by Pan 
American Oil Corp, is making a month's 
tour of Florida, piloted by W. B. Mur- 
phy and M. L. Sater, 

Gazley and La.Sha, Wasliington, 
D. C-, will design a two-place cabin 
monoplane for Karl-Keen Aircraft, Inc,, 


Several airplane manufacturers and 
distributors took space at the Kansas 
City Motor Show, which opened Feb. S. 

A bill appropriating $10,(X)0 for the 
purchase ol an airplane for use by the 
aviation section of the registry of motor 
vehicles has been favorably reported by 
the motor vehicles committee of the 
Massachusetts legislature. 


While in St. Paul, Minn., Maj, Ralph 
Royce, commanding officer of the group 
of army planes which recently flew 
across tiie country in a test of perform- 
ance under winter flying conditions, 
gave a lecture on the Curtiss D-12 en- 
gine to students at Great Northern Avia- 
tion School. 


Mid-West Aviation Corp., Council 
Bluffs, Ia„ has recently sold three Travel 
Air planes, including a cabin model. 

Lieut. Qayton C Jerome received the 
commendation of Maj. Gen. W. C 
Neville, commandant of the Marine 
Corps at San Diego, for making a safe 
landing with his plane after the con- 
trol stick broke off at the socket while 


Nicholas-Beazley Airplane Mfg. Co.. 
Inc., Marshall, Mo., reports the sale of 
four Barling NB-3 monoplanes in 
Texas, three in Canada, and one in 
Kansas City. 

Approved type certificate No. 292 has 
been awarded to the Stinson Junior 
Speedraail plane, making the seventh 
which has been awarded to Stinson ma- 
chines. The new plane was tested with 
Wasp engine, but will be tested again 
with Wasp Junior and Wright J-6 3(K) 
hp. engines. 

Rear Admiral Richard E, Byrd has 
been awarded a gold medal by the Chi- 
cago Geographical Society, 

Invitations to attend the St. Louis 
International Aircraft Exposition were 
sent to more than S,(X)0 American pilots. 

Richards-Wilcox Manufacturing C!o., 
makers of hangar door hardware and 
similar products, has issued a special 
number of the company publication to 


commemorate the 50tli anniversary of 
the founding of the firm. 

Dr. C. Francis Jenkins, Washington, 
D, C„ is experimenting with a radio an- 
tenna held horizontal behind the tail 
of a plane by a wind sock, thus tending 
to eliminate engine interference. 

Horace E. Dodge Boat Si Plane 
Corp., chartered in Delaware, has filed 
a certificate in the office of the Secre- 
tary of State to allow it to do business 
in New York, The New York City 
office is at 511 Fifth Avenue. 

William G. Swan of Tampa, Fla,, 
has perfected a pivotal arrangement for 
holding a very small plane to give stu- 
dents tlie effect of flight, use of con- 
trols. etc., without leaving the ground. 


AERONAUTICAL CALENDAR 



HUM'- TRADE TIPS ...iii||| 

ft fins been reported that 
A. S. Koch, vice-president ami gen- 

Corp., Minneapolis, Minn., will tour the 
southwest in March to appoint distribu- 
tors and dealers for the Pinto plane. 

The city of Duluth, Minn., will erect 
a coitdiination administration building 
and hangar at the municipal airport. 
Desoutter Aircraft Co., Ltd., Croy- 

with anyone interested in acquiring the 
American manufacturing rights or 
agency for the Desoutter sports coupe. 

City council of Hanford, Calif., has 
called for bids for the erection of a 
liangar of corrugated iron 60x70 ft. 
D. C. Williams is city clerk. 

Bids will be asked soon for lighting 
equipment to cost about $9,000 for 
Sweetwater (Tex.) municipal airport. 



EXPOSITIONS 


Feb. 15-23 lounsUiHial iMrtnft St. 



Schools and Colleges 

American Eagle Aircraft Corp., 
of Dallas, Tex., which is affiliated with 
the Porterfield Aviation Interests, Inc., 
of Kansas City, announce the opening 
of a school at Love Field Airport on 
Feb. IS, to be supervised by Harrv 
A. Hammill. Capt, Ray El. Allen and 
Miss Jean La Rene will be the in- 

Great Northern Aviation Schools, 
St, Paul, Minn., graduated twenty-five 
students on Feb. 5, 

Unive^ity of Minnesota is offer- 





llie subjects taught. 

Pvrdve University. Lafayette, Ind., 
has been loaned a Curtiss Robin cabin 
plane by the Curtiss-Wright Flying 
Service of Indiana for use in class 
work. 

Rankin School of Flying, Port- 
land, Ore., is giving its advanced 
students solo experience on a Great 
Lakes trainer plane equipped with skis. 


Bluffs, lias opened a class in aviation 
for girls. 

Shank Flying Service, Robbins- 
dale, Minn., has equipped all ihe planes 
used in its scliool division witli skis 
for winter flying. 

Skyways. Inc., lias started a flying 
scliool at Cleveland, Ohio, to quiify 
students for private, limited commercial, 
and transport licenses. 


Spartan Schools of Aeronautics, 
Tulsa, Okla., report an enrollment of 
123 active students. 

U. S. Airceaft Engineebing 
School, Kansas City, Mo., is starting 
its second year. Opening a year ago 
with an enrollment of ten, it now has 
157 students. 
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AIRPORTS AND AIRLINES 



Aviation Corp. Forms 
New Airline Organization 

NEW YORK (N. y.)— American Air- 
ways, Inc., has been formed by The 
Aviation Corp., which has headquar- 
ters in this city, to take over and 
operate all its airline subsidiaries, 

will come under the direction of Janies 
K, Hamilton, former president of New 
York Stale Railways, who will be pres- 
ident of the new organization, and it will 
include Interstate Airlines, Colonial 
Airways System, Universal Aviation 
Corp., Southern Air Transport, Cuban 
Klying Service and Alaskan Airways. 

The work of consolidating these units 
into one system has been going on for 

been completed as yet. There is to be 
no public financing of the new com- 
pany, this phase of the transaction 
lieing taken care of by transfer of stock 
within the corporation. There are to be 
various changes in the personnel organ- 
ization for increased efficiency and 
economy under the new company. An 
announcement about these is to be 
made soon. 


The names of the various units have 
been drofiped and all are being operated 
under the name of American Airways, 
Inc. There will be three divisions — 
Universal Division with headquarters 
at St. Louis, Southern Division with 
headquarters in Fort Worth and 
Colonial Division with headquarters in 


this ci 
The 


airline 


1 be 


by the new . 

tween Cleveland and Dallas using three- 
engined transports, the Fokker F-10. 
These planes will be flown via Chicago 
from which point the route splits, one 
plane being flown to Tulsa via Kansas 
Citv and the other to Tulsa hv way 
of 'St, Louis. At Tulsa the routes 
converge again and continue to Dallas 
by way of Fort Worth. The St Louis- 
Tnlsa link is a new service. The entire 
route is flown in one day. The schedule 
is as follows: 



Chamber Approves Mail Hill 
.NEW YORK (N, Y.)— The Aero- 
nautical Chamber of Commerce has for- 
warded to members of the Senate and 
House oi Representatives Committees 
on Post Offices and Post Roads its ap- 
proval of the air mail bill which h^ 
been advanced by Postmaster General 
Brown and others as a solution of the 
air mail situation. (See Aviation for 
Fell. 8), 


Pontiac Airport Gets 
The First A-l-A Rating 


WASHINGTON (o, c.)—Kn A-l-A 
rating, the first to be given any air- 
port under the system devised by the 
Aeronautics Branch, has been awarded 
to the Pontiac (Mich.) Municipal Air- 
port. In making this announcement, the 
.Aeronautics Branch pointed out that this 
does not mean necessarily that the Pon- 
tiac plant represents an ideal develop- 
nient. The rating signifies merely that 

the highest classification of the rating 
system. The airport will bear the serial 


The first letter of the rating refers, 
of course, to the type of general facilities 
provided by the airport. The number 
indicates the cliaracteristics of the effec- 
tive landing area and the second letter 
indicates the type of lighting equipment 
with which the airport has been pro- 
vided, Delay in the awarding of ratings 
has been explained by the government as 
due to failure of airports to qualify for 
the rating desired when federal inspec- 


Applics 




n the 


The Pontiac port is rectangular in 
shape, includes about 240 acres, meas- 
ures 2,640x3,960 ft. The soil is gravelly 
sand. There is one hangar — measuring 
100x100x20 ft. The port is 6 mi. north- 
west of the city. It was dedicated in 


June 


■ith a 


DigagrecmcMit in South Americo 
WASHINGTON <D. c.)— Co-operation 
between American and French airline 
companies in South America which 
hitherto has been quite congenial has 
become less so in recent weeks, with the 
result that one or more of the American 
airline companies may be refused per- 
mission to operate over French West 
Indian territory. New York, Rio & 
Buenos Aires Line is chiefly concerned 
with the outcome of present negotiations 
now going on between Aeropostale and 
American interests. One of the prin- 
cipal causes for the present negotiations 
arc said to be the differences in tariff 


F.A.A. Planes Flew 

2.086.000 Mi. in 1929 

NEW YORK (n. y.) — According to a 
report on its 1929 operations. Pan 
American Airways System (including 
Pan American - Grace and Mexican 
Aviation Co.) flew its planes a total of 

2.086.000 mi. during the year as com- 
pared with 149,824 mi, for 1928 and 
only 11,970 mi. in 1927. The company 
now operates over airways totalling 
about 10,487 mi„ of which all but the 
261 mi. on the Miami-Havana section 
were placed in aeration last year. This 
mileage places Fan American with the 
first two or three of the world’s airline 
operators in point of length of airways 

Ninety-eight per cent of its scheduled 
trips were completed last year, the re- 
port states, and 91.43 per cent of the 
scheduled trips were completed on time. 
Only .21 per cent tvere incompleted 
because of mechanical difficulties and 
but .85 per cent were cancelled because 
of unfavorable weather. 

Pan American is operating 42 two- 
and three-engined transports. On the 
company's Division 1 (the West Indies 
lines), the Fokkers were flown an 
average of 494 hr. each during the year 
and one machine was flown 913 hr. The 
Sikorskys were in the air an average 
of 522 hr. each and one was credited 
with 744 hr. Reports from the other 

were not included in the report 

Every transport company is faced 
with the logical task of incorporating in 
its flying equipment various adjustments 

rates™fro^^t?me''to'time'^r*dcdrable. 
These changes do not necessarily reflect 

operators’ attempts to provide the best 
equipment to meet the special conditions 
encountered in operating its particular 
routes- Pan American has made 154 
improvements on its planes during the 
year to meet the special conditions im- 
posed by tropical climate, salt water 
landings, etc. Practically all of these 
improvements were minor ones, such as 
re-enforcement of certain struts to coun- 
teract vibration, protection of parts 
against corrosion, and the like. About 
144 of these improvements were the 
result of employees’ suggestions. 


Booklet Describes Port Coliimbtis 
COLUMBUS (OHIO) — Official rules, 
regulations, rales and charges of Port 
Columbus, have been published in 
booklet form now ready for distribution 
to all operators and airports in the 
United States, according to Maj. Wil- 
liam F. Centner, superintendent of the 
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mi AIRPORT COiVSTRUCTIOiV PROJECTS 

. Diego, for construction of two clay 

A LOW mn OF ^,573.55 for 8 contract runways for the airport at Fly Field. 
8^ to lay additional sewerage at Lam- About $20,000 is also available for. 
bert-St, Louis Field has been presented luingar construction, lights and machine 
to the St- Louis Boartl of Public Service shops. 

by the Riley Contracting Co., of St. The city of Sheridan, Wyo., is making 
Dou'S. It was the lowest of nine received improvements to its airport, to include 
’-as 17 per cent under an estimate of levelling, grading and draining, at a cost 

. ..St of drainage made previr--'- ■- -« ■ - • 

the city’s engineers. Under the 

a sanitary sewer system will be laid at 
tile airport and a small amount of storm 
draiiwgc will be added. Entire cost of 
grading and draining the airport, in- 
cluding detouring of Cold Water Creek, 
will be about $325,000. Most of the 
work has been done. 

Porterficld Aviation Interests, Inc., at tne i 
have leased the Kails City (Neb.) Air- Spivock 


•A team of 25 busine.ss men has raised 
a^ul $2,500 to apply to construction 
of a hulkliead along Mansfield (Ore.) 
niud flats which it is planned lo convert 
into a municipal airport. 

San Francisco is considering bids for 
enlargement of hangars Nos. 2, 3, and 4 
the municipal airport. Spivock & 
the lowest bidder.s at 


AVIATION 

Stout to Operate Austin Hanger 
CLEVELAND (onto) — Stout Air 

Lines will take over and operate the 
$125,000 Austin hangar at Cleveland 
Municipal Airport March 1, Slanley E. 
Knauss, vice-presidem and general man- 
ager has announced. The big hangar 
will be used by the company as its 
Cleveland base for the passenger planes 
It operates between Cleveland, Detroit 
and Chicago. In addition ii will he 
operated as a service depot for engines 
carhurclors, propellers, electrical ap- 
paratu.s and air navigation instruments. 
Day and night service to private and 
transient planes will also lie offered. 
Austin is partitioning off the huge 
hangar to provide facilities for an over- 
haul shop, stockroom, oil room and 
space for storage of planes. 


assuming all expenses of ihe field, and .J'’® (la.) city council is 

will maintain ,5olice ami develop ilie 

oort. which coinnrises Rn.n.-r. i,-..., "’‘'‘Y i.uuu names asking tor a 


of a municipal airport- 


port, which comprises 

of land a mile from Falls City. The 
company will also give a complete aerial 
service, including a flying school. 

The Council Bluffs (la.) city council , including runways, a 

last week issued $40,000 airport certifi- P™P«'‘ markings arc to 

cates to acquire the 200-acre Dodge ','fp ""r® . Shamrock 

tract south of the city for a municipal Airport. H, J. Ewton, automo- 

airport. paying in full for the site. The mk dealer, recentl.v purchased the field 
council had previously authorized a one- 
mill tax levy for airport purposes, which 
will make available a total of $^,000 


for eslabishmem and cmistniction 
the port. 

Linden Airw.ays, Inc., has acquired a 
five-year lease 
outside the ci 

Ohio. Con.'truelion on the improve- 
ments of the port svill st.art within two 
months. A hangar with ten-piane capac- 
ity and cinder runways are included. 

Fairfax -Airport, Kan.sas City, has 
authorized the expenditure of $363,000 Mobile, Ala., 
for improvement.s there this year. This mg equipment 


Complete radio broadcasting and re- 
ceiving equipment will soon be installed 
.-■miiim a reconditioning the field 

port just **® immediately at Big Spring 
limits of Columbus. ^T®-'-' airport. 

tiilennediale fields at Belton, George- 
town, San Marcos, and Randolph Field 
— all in Texas — will be established and 
lighled by the goveriinient. 

reported that city officials of 
planning to add light- 
Bales Field, the 


will provide some nesv hangars, dormi- municipal airporl. 
lories, aridilionat sewage, garage, a bulk The Airport Committee of the Board 
oil and gasoline station and a parking of Coiiimercs, I-exington, Ky., is soon 
to acquire an airporl site. 

The Oiariton (la.) city council will Two hangars will be built at once at 
vote Feb. 24, $25,000 bond issue for the Bogalusa (L.t.) Airport, 
construction of a municipal airport. s.rtu omral 

Option has been taken on a 300-acre Radio receiving equipment for weather 
site west of the city and if the bonds reports broadcast by the government in 
are authorized itnniediate work upon ,|,e Middle West has been installed at 
construction will be started. ,Ke Wold-Chamberlain Field office of 

The beacon and boundary lighting Northwest Airways, Inc., Minneapolis, 
system at the Omaha Mniiicipal .Airport broadcasts arc received principally from 
T.. 1 stations at La Crosse, Wis., and Qiicago- 


c ready for operatic 
A 65-acre field has been selected for 
an intermediate field at Seward, Neb. 

Cardiff & Peacock, Inc., of Bakers- 
field, Calif., have begun the erection of 
an aviation school and airplane sales 
agency at the Chandler Municipal Air- 


The Winnipeg Flying Club 
posed improvements to the Stevenson 
Airport in that city for the accommo- 
dation of seaplanes, improvements which 
include the construction of canals 


sides of the field allowing seaplanes 

land from any direction- These 

port, Fresno. The hangar will be canals will be 4,000 ft. long. 500 ft- wide 
60x125 ft., and will house six planes, and 6 ft. deep. 

school, office and shop, Hudson's Bay Co. is erecting a Neon 

The Yuma County .Supervisors, of lube heacon. said to be the largest in 
Yuma, Ariz-. have let the contract to C.anada, on the roof of the company's 
R. E. Hazard Construction Co.. San store .at Winnipeg. Man- 


Airway Briefs 

Daily amphibloii passenger service bo 

veen Los Angeles and Lido Isle, New- 
f«rt Beach, has been inaugurated by 
Wtretern Air Express, in connection 
with^real estate developments at the 

Igor Sikorsky recently made an in- 
spection trip of Pan Ame'rican Airways’ 
facilities in Florid.i. 

W. C. Buetow, Wisconsin state high- 
way engineer, recently gave a talk on 
airports to 1,000 commissioners, road 
building contractors, machinery and 
equipment men at the annual road school 
meeting at Madison. 

A display of modern airport designs 
co^isting of 142 drawings, including 
prize winners in a recent contest, will 
lie a feature of the Buffalo (N. Y.) 
Show, Afarch 22-29, 

Closing of the municipal hangar at 
Port Columbus for the rest of the winter 
has been suggested by Mayor Tliomas 
liccause of the high cost of heating, 
which amounted to $1,000 in December. 

A total of 199 planes were registered 
at Jacksonville (f la.) municipal airport 
(luring January, ami 10,280 gal. of gaso- 
line were furnished- Neither figure in- 
cludes planes regularly operated from 
Jack.sonville by Eastern Air Transport- 

Greater Miami (Fla.) -Airport As- 
sociation i.s sponsoring Sunday airport 
inspection trips, open to the public, to 
familiarize people with the city’s facili- 
ties for pl.ines and seaplanes. 

A recent survey by Crouse-Hinds Co. 
indicates that authorities at more than 
200 airports are now making plans for 
installation of lighting equipment. 

Orders for four Lockheed Vega 
planes have been placed by Mexican 
Corporacioii Aeronautica de Trans- 
pnrles, and will be used lo provide 13- 
hr. service between Los Angeles and 
Mexico City. 

Tlie headquarters building at Fairfax 
Airport, Kansas City, 140 ft. long with 
7S-ft. wings, will cost $25,000. The 
central part is two stories, and the wings 
one story high. (See .Aviation, March 
23, 1929, p. 904), 
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FOREIGN ACTIVITIES 


Expect lo Increase 
English Appropriations 

LONDON (encland)— Present indica- 
tions are that the amount of money 
devoted by the government to civil fiying 
in 1930 will be considerably greater than 
last year. Some of the projects which 
will require greater subsidy are: con- 
tinuance and enlargement of the policy 
of flying boat development ; assistance in 
the establishment of an airline to South 
Africa: experiments with iighler-tban- 
air craft; grants for the encouragement 
of civilian flying. 

Orders have already been given for 
several experimental types of multi- 
motored flying boats, according to recent 
report, to be nearly as large and to carry 
as much power as the Do.X. An experi- 
mental construction to determine the 
relative merits of similar monoplane and 
biplane flying boats is now being car- 
ried out by the Short company. 

Most of the expenditure for airships 
will go to the enlargement of R.IOI, 
now in progress, and further experi- 
mental flights with the two large 
dirigibles. They are not expected to 
be put into commercial use this year, 
commercial plans being indefinite. 

Grants to private flying clubs will 
probably be on a different basis this 
year: instead of regular subsidies, the 
clubs will probably receive a fixed 
•amount, probably about $50 for each 
flying certificate issued. Incidentally, 
.several of the smaller clubs have already 
merged with National Flying Services, 
and others are expected to. Expenditure 
on equipment for the Royal Air Force 
is expected to be about the same. 


German Roard to Probe Accidents 
BERLIN (OEaMANY) — Liift Hansa, the 
largest German air transport operator, 
is establishing an Air Board analogous 
to the Sea Boards, which in all marine 
countries conduct investigations of 
accidents occurring to ships. The Air 
Board is not an officially recognized in- 
stitulion yet and for the present will act 
only within the organization of the 
Luft Hansa. It is hoped, however, that 
later it will receive official recognition 
and be empowered to deal with all air 
accidents occurring in Germany. The 
hoard consists of a chairman appointed 
hy the German Insurance Board, two 
flight experts chosen from the ranks of 
the Luft Hansa pilots and two other 
members appointed from the general 
staff of the compan.v. The board will 
be convened whenever an accident 
happens. It will reconstruct the order 
of happenings and investigate into the 
causes. It will be empowered to with- 
draw the ccrtifiixites of pilots. 


Mexico Names Airports of Entry 
MEXICO CITY (MEXICO)— Horeaficr 
all international air service entering tliis 
country must be operated through ten 
airports recently designated as ports of 
entry- Immigration, sanitary, and cus- 
toms officials will be stationed at each 
of them lo make the necessary inspec- 
tions of incoming planes, passengers 
and goods. TTie airports named are at 
the following cities: Matamoros, Nueva 
I.aredo, Piedras Negras, Ciudad Juarez, 
Nogales, Mexicali, Tia Juana, for 
the norlliern border; San Miguel de 
Cozumel, for the Quintana Roo coast; 
Profreso, Yucatan, for the Gulf coast; 
and Mari.scal for the Guatemala border 
on the south. 


London-India Line 
Operated on New Route 

LONDON (kngland) — Imperial Air- 
ways mail and passenger service be- 
tween London and Karachi, India, is to 
follow a new route as a result of dis- 
agreement with the Italian authorities 
who have been co-operating in the 
operation of the Mediterranean section 
of the line. Hereafter the route will be 
Croydon - Cologne - Nurenhui g -Vienna- 
Budapest- Belgrade - Uskub- Salonika - 
Atlicns-Crete-Alexandria. Formerly the 
route itinerary was through Switzerland 
to Genoa and across the Mediterranean 
10 Alexandria by flying boat with sev- 
eral stops at Italian points of call. 

As the route between Cologne and 
-Athens is unfiyable at this time of the 
year, the present arrangement is to 
carry the mail by air to Colomc, by 
train to Athens and by flying boat to 
Alexandria. One of the causes of the 
disagreement with the Italian govem- 
iiiem was llic Italian demand to pool the 
income and take half of the revenue not 
only between Europe and Egypt but 
also to India. 


German Air-Boat Plan ProgresscB 
BERLIN (GERMANY) — Herr Wronsky 
of the Luft Hansa Board of directors 
has announced again that the company 
plans to inaugurate an air-boat mail 
service between Europe and South 
America some time this year. Mail 
vrill be carried in boats between the 
Canarylslands and Fernando Noronha 
similar to the French service. This an- 
nouncement follows the recent test 
flight between Germany and Spain and 
the Canary Islands witli an Arado mail 
plane. If the contemplated dirigible 
service between the two continents 
is instituted, planes will be used to 
distribute the mail from the terminal 
points of the Atlantic crossing. 


German Industry 
Experiences Slump 

BERLIN (Germany) — The situation 
in the German aircraft industry is re- 
ported to be exceedingly bad, and it is 
likely many of the aircraft factories 
may close down altt^ether in the course 
of the year. The Reichstag, in order 
to carry through an economy program, 
already has demanded that tire number 
of manufacturers receiving government 
grants be reduced and lias requested the 
Transport Minister to select a few of 
tlie most successful plants for future 
support to the exclusion of the others. 
The Transport Minister selected the fol- 
lowing: Junkers, Dornier, Heinkel and 
Bayerische Flugzeugwerke as builders 
of transport and school planes and’ 
Bayerische Moioren - Werke, Junkers 
and Siemens as makers of engines. 
These ivill receive between them about 
$1,440,000, ivhieh have iieen voted with 
the budget. 

Last autumn tlie German builders of 
transport planes were given between 
them $2,160,000. This sum was at 
first granted as a loan hut afterwards 
converterl to a grant without any coun- 
ter service being requirerl for it. For 
those not selected in the group above 
this was a final donation from public 
funds, and it was suggested to them lo- 
use the money for re-organizing their 
plants and taking up other branches of 
production to support themselves. 


These manufacturers, of course, arC' 
loath to change their production lines 
and hope the outlook for them will 
become belter. But it is more likely to 
become even worse in die course of 
the year. Their hope lies in bringing 
out a new type of plane of exceptionally 
good performance. Tlie I.uft Hansa 
would lie free to purchase their ma- 
chines in such an event. There are 
beside the Luft Hansa several small 
regional airline companies, but their 
demand for new aircraft is small. 

The export possibilities are no more 
promising. Every country, naturally, 
supports its own industry and thus there 
i.s little po.ssihility of a good export 
market dei'cloping. The makers of Ger- 
man sport planes are no better off than 
those of the larger machines because as 
vet the number of private individuals 
purchasing such craft is small. 

The Rohrbach company is reported 
to he on the verge of bankruptcy. 
November wages and salaries were not 
paid until Dec. 20 and this was made 
nossible by grant of $240,000 by the 
Transport Minister. Decemlier wages 
and salaries have not been paid yet. it 
is reported, and further assistance from 
the gmemment is being withheld. 
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Glider Association 
In Germany Reports 

BERLIN (GEaMANY) — The Rhon- 
Kossitten Gesellschaft, the central glid- 
ing organization in Germany, which 
undertakes the training of glider and 
soaring pilots, has just presented the 
report of its 1929 activities. The society 
has two air sailing grounds, one in the 
Rhon hills, in the south of Germany, 
and the other on the dunes of the Baltic 
at Rossitten, East Prussia. In the Rhon 
camp 269 pupils were trained last year. 
Of these, 139 passed the “A” test, 121 
the "B" test and 30 the "C" test About 
450 starts were made. In the previous 
year 152 pupils were trained so that the 
growth amounts to over 77 per cent. 

At the Rossitten camp eighteen 
courses were held in the time from April 
to the end of October, 1929, and 303 
pupils were trained as compared with 
176 the previous vear, which means a 
growth of over 72 per cent. A new 
flying ground has been discovered in 
the neighborhood of Rossitten at Pill- 
koppen, where more favorable winds 
blow, enabling a larger number of 
pupils to be trained. On the old ground 
schooling depended too much on east 
winds. These prevail especially during 
the winter months and for this reason it 
has been decided to start schooling very 
early this year, probably in February, 

Of the 572 pupils trained in 1929, the 
majority were college students and 
teachers. Several plane pilots and 
several foreign pupils were trained. In 
general the flying conditions in this 
camp are more easily ma.stercd than at 
Rhon. “A” tests are no longer con- 
tinued as they are too easy. Tlic "B" 
and “C' tests, the former for gliding 
and the latter for soaring, have been 
made more difficult. In order to obtain 
the ‘'B" certificate the pupil has to carry 
through five one-minute glides. 


Harknegs Develops 
Australian Aero Engine 

SYDNEY (austrauaI — Bench tests 
on the Harkness Hornet, first aviation 
engine to be tiesigned and produced in 
Australia, are held up pending the com- 
pletion of a new Civil Aviation Depart- 
ment wind tunnel at Randwick. In pre- 
liminary tests, the engine developed 105 
hp. at 1,950 r.p.ra. it is designed for 
110 hp ,at 2,000 r.p.m. Don Harkness, 
of Harkness & Hiliier, Ltd., who de- 
signed the engine, expects to put it into 
production as soon as it is approved by 
the Civil Aviation Department. 

The engine incorporates several novel 
features, among them the fact that the 
four cylinders in line are cast in one 
block of aluminum, complete with cool- 
ing fins and integral with the upper half 
of the crankcase- Steel liners are used 
in cylinders. The engine also provides 
for oil cooling in an oil r.adiator which 
surround.s the intake manifold. The 
bore is 4.82 in. and the stroke is 5.218 
in. The camshaft is overhead, operat- 
ing two valves in each cylinder. 


lilllliiM-ForeigD Briefs •••iil|||||| 

The closed circuit non-refueling dis- 
tance record established Dec. 17 by 
Costes and Codes has been homologated 
by the F.A.f., with the distance set at 
4,990.33 mi. 

New flying boats now being built 
for the British Royal Air Force arc de- 
signed for a range of 2,500 mi. with 
full load. 

“Negotiations are said to be under 
way for licensing the Junkers com- 
pany to produce Wright engines in 
Germany, 

A gliding congress will be held 
March 8-10 at Darmstadt, Germany. 

M. Auguste Rateau, inventor of the 
supercharger bearing his name, died 
Jan, 13, at the age of 67. 

Ateliers Breguet has built a new 
helicopter designed by M. Dorand, and 
flight tests will be made soon. 

Focke-Wulf Aircraft Co., Bremen, 
Germany, has produced a new six- 
passenger transport plane with a special 
airfoil design, 

Turkish Aircraft & Motor Co. fac- 
tory is being completed, and production 
of Junkers planes, for which the com- 
pany is licensed, will begin soon, 

A plane similar to the G-38 is being 
built in Japan under Junkers license, 
but reports that the G-38 has been sold 
to Japan are denied, since it was built 
to the order of the German Transport 
Ministrv. 

Usborne Memorial prize for 1929 has 
been awarded to F. G. Evans by the 
council of the British Royal Aero- 
nautical Society for his paper on "The 
Cross-Section of the Semi-Rigid Air- 

Raab-Katzenstein Airplane Construc- 
tion Co., Kassel, Germany, has sus- 
pctided operations because of financial 
difficulties due to the failure of a 
h>cal bank. 

F. \V. Carey recently made a tour of 
the Far East, particularly Malaya, in the 
interests of Fairey ,\viation Co, 

dir Force is the new name adopted 
by tlie official organ of the Ligue Inter- 
national des Aviateurs. It is published 
monthly aitd contains articles in Ping- 
lish. German, Spanish, etc., as well as 
French. The first number was Januarv, 

1930. 

The Peruvian Minister of Marine and 
Aviation has announced that the gov- 
ernment's proposed purcha.se of air- 
planes will be matic in the United States, 

Corporacioii Aeronautica de Trans- 
porte.s, S. A., Mexico, has issued creden- 
tial cards for commercial travelers, giv- 
ing them 25 per cent reduction from 
regular one-way fares. 

new airport ha.s been established at 
Guasave, Mexico, which is on the Pick- 
wick I.atin American .Airways Los 
.Angeles-Mexico City line, and on the 
Matanmros-Matzalan line of .Aeronauti- 
cal Transport Corp, 
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K.L.M. Reports ’29 
Record of Operations 

ROTTERDAM (Holland) — Consider- 
able increase in the use of three-engined 
planes is indicated by the operations 
figures for K.L.M. in 1929. Total 
hours flown in three-engined machines 
was 3,161, as compared with 538 the 
previous year. Hours flown in single- 
engined machines during 1929 vrere 
8,762, as compared with 9,163 in 1928. 
The total amount of flying in machines 
of all types was thus increased from 
10,287 hr. to 12,414 hr. The line uses 
Fokker planes exclusively. 

Titan engines are beginning to replace 
Jupiter engines in K.L.M. planes, in- 
creasing in number of hours flown from 
1,751 to 10,050, while hours flown witli 
the Jupiter engines decreased from 14,- 
102 in 1928 to 13,730 in 1929. In 10 
yr. of flying, K.L.M. planes have 
amassed a total of 61,051 flying hours, 
with 82,538 engine hours, and distance 
of over 5,300,000 mi. covered. 

Mail was carried by K.L.M. on four- 
teen trips between Amsterdam and 
Batavia last year, with only one forced 
landing. The plane was not seriously 
damaged, and mail was delayed only five 
days. On the other thirteen trips, the 
mail was delivered in every case within 
fourteen days from the start, and sev- 
eral times in eleven days. The distance 
is about 8.000 mi., most of it over diffi- 
cult territory with few intermediate 
landing fields ready for use. 


Furlher Light Plaue 
Tour Plans Announced 

BERLIN (GEaMANv) — Detailed reg- 
ulations for the 1950 International Light 
Plane Tour (Challenge International de 
Tourisnie) are to be published this 
month. The Italian Aero Club, has an- 
nounced that it will not enter, as a 
prote.st against the conduct of last year’s 
tour. The Italians claimed that some of 
the prize-winners should have been dis- 
qualifietl for flying over prohibited areas 
in Italy, but after investigation the 
claim was disallowed. 

The following will take part: Ger- 
many f.Aero-Club von Deutschlandl. 
Spain {J*'ederacion Aeronautica), Great 
Britain (Royal Aero Quh), France 
(Acro-Club de France), Poland (Aero- 
klub Rzeczypospolilej Polskicj). Swit- 
zerland (Aero-Cluh Suisse). Czeclio- 
slovakia (Aeroklub Republiky Ceskoslo- 

The contest is to take place on July 
20-Aug. 7. The route is as follows. 
Berlin, Brunswick Frankfort, Reims. 
St. Inglevert. Bristol. London. Paris. 
Poitiers, Pau, Saragosse, Madrid, 
Sevilla, Barcelona. Nimes, Lyon, Lau- 
sanne, Bern. Munchen, Wien. Pra^c, 
Breslau, Cracovie, Warsaw. Koeni^- 
herg or Dantzig. Berlin. The tolal dis- 
tance is about 4,660 mi. with 28 com- 
pulsory stops. The Channel is to be 
crossed twice and high mountains, such 
as the I’vrenees, are inc'udei 
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FAIRCHILD 

exhibits and offers a Full Line 
of Approved-Type Ships 


NOW IN PRODUCTION 



.At the International Aircraft Exposition in St. 
Louis we are showing tlie complete Fairchild Line, 
including two to seven place ships, for training, sport, 
taxi, executive, mail and transport work. Encti of 
these ships has been given a Department of Com- 
raerre .Approved Type Certificate. AH are now in 
production, and purchasers may place orders con- 
fident that delivery will be made as agreed. 

Coincident with the showing of these four types, 
Fairchild is giving its Dealer Franchise even greater 
values than those inherent in the ships themselves. 
The Fairchild Dealer has a specific territory, with 
full protection therein, covering not only the sale 
of planes, pontoons and skiis, but also service and 
associated activities, .Assistance will be given busi- 
nesR-man-dealer in tpieslions of financing, insurance, 
accounting, bookkeeping, school operation, club 
organization and co-operative advertising. 

These new values given the Fairchild Franchise 
promise definitely that the pioneering period in air- 
plane selling is over, and that the trials and losses 
of the past are being succeeded by the pleasures and 
profits of sound business. Write us and wo will reveal 
the tremendous promise of 1930 and the future. 

FAIRCHILD AIRPLANE 
MANUFACTURING CORPORATION 
FARMINGDALE, LONG ISLAND, NEW YORK 
ptonrs,* rarmlnsesis, K. T. ; HSEsrstown, Md. : 
Longueuil, F. Q., Cnnsda 

DIVISION OF THE AM.ATION CORPORATION 



An uousualty mansuverabts 


a, tauarod wings, tor 
sd with SO b.p. kin- 


F A.J R C H I L D 


AIRPLA NES 



FOR THE SAFETY OF PASSENGERS 


la 

Ohio 

It’s 

-TP- SOHIO 
Aero Moior 
Lubricating Oil 




C ARRYING passengers adds 
to your responsibility— makes 
it even more necessary to reduce 
hazards by every available means. 
That’s why so many transport 
companies rely on -TP- to keep 
the engines running smoothly. 

-TP- Aero Motor Lubricating 
Oils are new— the latest develop- 
ment in scientific lubrication. 
They have been tested and ap- 
proved by leading manufacturers 
of airplane engines and by many 
leading pilots. They are straight- 
run oils, not blended or com- 
pounded , produced from pure, 
paraffine-base crude by a process 
for which patents are pending. 
This process has marked ad- 


vantages over other methods. It 
removes all the paraffine wax, 
while preserving all the lubricat- 
ing bodies in the crude. Elimina- 
tion of the wax is responsible for 
its low cold test. 

In terms of performance this 
means uniform viscosity at all 
working temperatures, minimum 
carbon deposit and ignition 
trouble from fouled spark plugs, 
easy cold priming, immediate oil 
pressure, perfect lubrication 
winter and summer, on the 
ground or at high altitudes — a 
maximum of safe flying hours. 

A handsome, practical Pilot’s 
Log Book sent free on request. 


TEXAS PACIFIC COAL AND OIL COMPANY 
FORT WORTH, TEXAS 
New York St. Louis Los Angeles 


-TP- Aero 
Valve Spring 
Lubricant 



Also 

-TP- Aero 
Rocker Arm 
Lubricant 


-IBflilg® LjUJil^DOTllBIlODIL 
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TEXACO 

ACROSS THE CONTINENT 



WITH CAPTAIN HAWKS 



The record-breaking flight of the Texaco No. 5, 
piloted by Captain Frank M. Hawks, was a notable 
contribution to the advancement of commercial 
aviation. ^ A painting by Qayton Knight, the 
famous aviator-artist, commemorates the event. Full- 
color reproductions, suitable for framing, will gladly 
besent to anyone on request, TheTexacoNo. S 
in this flight from Los Angeles to New York, and 
later from coast to coast and return in less than 37 
hours flying time, again demonstrated the superior 
performance of Texaco Aviation Gasoline and 
Texaco Airplane Oil. These famous Texaco Prod- 
ucts are available at leading airports throughout 
the United States. Write The Texas Company. 


TEXACO 

AVIATION GASOLINE 

TEXACO 

AIRPLANE OILS 

TEXACO 

MARFAK GREASES 


TEXACO 

LUBRICANTS 


THE TEXAS COMPANY ' 
17 BATTERY PLACE 
NEW YORK CITY 

— ■— 







THE FLEET 
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NOW *3,985 

From $4,985 to $3,985 for THE FLEET Landplane 
and from $5,885 to $4,995 for THE FLEET 
Seaplane each powered by the Kinner K5 — 

100 H. P. — ensine, flyaway, Buffalo, N. Y. — should 
be sood news to school operators, aviation clubs, 
sportsmen pilots and any flyinj-person interested in 
getting his money’s worth. For it is you, who fly and 
Icnow what to expect of an airplane . . . combined 
with our increased production facilities . . . that has 
made possible these substantial price reductions » » » 
Of equally good news to dealers, we are also pleased 
to announce a new co-operative sales plan which 
will afford greater participation in the profits result- 
ing from increased distribution. Write for particulars. 



NOW *4,995 
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Meyrowite presents 
the IfISO masterpiece of eye protection 


LUXOR GOGGLES No. 8 

WITH WIDE FLARING FEATHEREDGE CUSHIONS 



See the new Luxor Goggle No. 6 at the Inter- 
national Aircraft Show in St.Louis.Tryonapair, 
see how they automatically fit your &ce — any 
face, without adjustment. Once you fly with 
them, you’ll never be satisfied with any other 
gt^gles. Luxor Goggles are on sale at optical 
and sporting goods scores, flying fields and air 
ports. Write foi special dealer proposition. 


520 Fifth Ave., Dept.B., New York 


T he research laboratories of Meyrowia have 
perfected Luxor Goggles No. 8 — a distinct 
contribution to the saf^ of piloting aircraft. These 
goggles are constructed to give the pilot a wider 
range of true vision, a higher degree of fit and 
comfort,and eliminate pressure, slippage, headaches, 
distortion, figging or sweating and air leakage. 

TUEMA.IOR FK.%Trilli!« 

WIDE FLARING FEATHER-EDGE CUSHIONS 

— made of soft resilient sponge rubber. ..wide, flat and 
tapered, covering and protecting the more sensitive parts 
of the ha without pressure. Feels almost as chough you 
had no gc^Ies on at all — no more headaches or strain; 
no slippage at high speed. The special nose section is a 
complete reveladon (see inset photo below). 
DURALUMIN FRAMES -weigh half as much; give 
greater strength. Durable and will not tarnish or corrode. 

MICRO-ADJUSTABLE BRIDGE — with clutch 

type lock, ^ickJy adjustable and maintaining perfect 
horiaontal aiigmnent under all conditions. 

NON-FOGGING VENTILATING CIRCUIT— 

most perfect ventilating system for goggles. Air stream 
enters at bottom, is directed against lenses and exhausts 
at top. No air currents can touch the eye. Lenses will 

OPTICALLY GROUND LENSES — ground and 

polished to either Army or Navy specifications — cylin- 
drical or meniscus. Wider vision with true optical focus. 



LUXOR GOGGLES 
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Greater Accuracy and Speed 
on Aeroplane Valve Work 

P RECISION work in refadng valve seats in aeroplane motors 
is made easy with the Sioux method. This Sioux reaming 
outltt includes a special Sioux Pilot Stem, Feed Screw, Feed Screw 
Body, and T Sorkel Handle. When die Feed is screwed up it 
brings the reamer against the valve seat. A siinple, positive 
arrangement keeps the reamer teeth beneath the surface of the 
metal, preventing the reamer from sliding over the glazed surface. 

Sioux Aeroplane Reamers are made of a special alloy tool steel 
which stan^ up and holds its cutting edge in the severe work 
of cutting the bronze valve seats used on most aeroplane motors. 
They are also made left handed so the tool can be turned to the 
right. Cutting resistance has been reduced by eliminating some 
or the cutting edges. Made in 45^ dnishing and rousting, 15^ 
narrowing in dnUhing type and 75° narrowing in finishing type. 

y«jHr Jobber Selh Them 


ALBKKTSON & CO., INC. 


STANDARD THE WORLD OVER 


VALVE SEAT REAMERS 



Ruts? Snow? Sand? 


The FoaMITE wideway Goes Through 


Crashing planes don’t always 
land at convenient points. And 
when fire breaks out it’s often 
hard going to get to pilot and 
plane. Minutes, seconds count! 
Then is the time when the new 
FOAMITE Widetcay engine 
juggernauts its way over all 
obstacles. It gets there! 

The FOAMITE Wideway is 
particularly adapted to your 


needs. Its wide 8 inch tires 
with roller bearings permit 
easy pulling over soft, sticky 
or rutty ground, across tracks. 
And the construction of the 
Wideway is ruggcnl enough 
to stand the gaff! 

The FO.VMITE Wideway 
meters its 40 gallons of chem- 
ical solutions to produce Fire- 
foam, the super quality foam 


lA FRANCE ™>F0AM1TE PROTECTION 

d Af S N C ! N e £ R / N Q StRVtCt 

AGAINST FIRE 


which smothers the fire, cuts 
down heat and makes rescue 
work easy. 

For cODipleIc information on 
Amcrican-LaFrancc and Foamite 
Service, or for a copy of our book- 
let on the Foamite Wideway en- 
gine, write American-LaF ranee and 
Foamite Corporation, Department 
T-59, Elmira, New York. Offices 
in all principal cities. 
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ANOTHER MANUFACTURER IN THE AVIATION INDUSTRY THAT USES BEARINGS 

CURTII^S AEROPL.i:VE & MOTOR COMPANY, lYC. 



OX THE CERTISS TAXAOER PRIZE W1XXER 
96skr rearixgs mare good 


On the Curtiss Tanager, winner of 
the ?10U.00() priae in the Guggenheim Safe 
Aircraft Compeli lion. ninely-BixSESEFIIall 
Bearings are used. This was tlie only entry 
to pass tlie eighteen qualifying tests there- 
fore making it unnecessary to hold the 
final competitive tests. SCSIF takes pride 
in the part its products played in meeting 
the cxtremclv severe stipulations of the 
cpialifying conditions. 


Mr. Roltert R. Osborn, the design en- 
gineer, says, '‘Four fflCSl? Self-Aligning 
Ball Bearings were on the new Curtiss 
ailerons, one of the outstanding features 
of the ship. Ninety-two SCStP" Bearings 
were used in the automatic slot installa- 
tion. Before using these bearings to carry 
the automatic slot loads they were tested 
under a load of 1200 pounds . . . and rolled 
easily with no damage to the ballsor races.” 


SKK l.\DI'STKIE«, l.\€., lO Eiisl »llh Nli-eet, .lien Vork, ?i. 


<rn /f 


EOUlPPKn -WITH THF HTOHFSX P 



Ball and Roller Bearings 


RICED BEARING IN THE WORIjD 

eans just this 

That the maniifaiXurersithose pruJua is Uhittrated 
aboiTiirrferredtopaymoreJartheirbeQfingsandless 

pay a higher price in the beginning than many times 
this higher pricein the end. And.finuUy,they pre- 
ferredtoeconomizeby using StiSiF hearings beeanse 
they are made to do their Job, not to fit a price list. 
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FOR FUEL AND OIL LINES 

Our Latest Contribution to 

The Aeronautical Industry 

This new connection is our answer to the challenge of the Aero- 
nautical Engineers for a Leakproof Copper and Aluminum tubing 
connection that will resist vibration. 

Its development covers two years of over 600 series of vibration 

tests. 

Let us tell you more about it at our booth at the coming Interna- 
tional Aircraft Exposition at 

ST. LOUIS. FEB. 15 to 23, 1930 

Adopted by the Sky Specialties Corporation of Detroit 
for the Heywood Starter after conclusive tests in favor of 
the Hi-Duty. 

Imperial Brass Mfg. Co. 

Chicago, U. S. A. 


The 
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DURABILITY 

EASE OF APPLICATION 

APPEARANCE 


The whole story. 
Complete in 
three words 


■ ■■T I TANII s te 


What Bearings- ? 



Low Co-efficient Expention — Indestructible Bond 


Can You 

Answer 

This Question 

To Your 

Customers’ 

Satisfaction? 


Allison Steel Back Bearings 

Lined With 

HIGH LEAD BRONZE 


Are meeting the demands of the leading manufacturers of 
high-grade aeroplane engines for bearings which will 
adequately withstand the severe loads imposed by ever- 
increasing speed and power. 

The development of this type of bearing constitutes one 
of the outstanding achievements for the advancement 
of Aero>Motive engineering 


Allison Engineering Company 


INDIANAPOLIS 



64 


AVIATION 
rbniary IS. 1930 


To Dominate 

its field in 1930 
bei/ond a question of doubt 

Mono- Aircraft Offers 

... a new two place, cabin monoplane with a 

top speed in excess of 120 miles an hour ( yet 

icith a fuel cost less than VA cents per mile). 

. . . new smartness in appearance, greater 
comfort, improved vision and incomparable 
sta]>ilit)'. 

... a new 90 horse>power engine, second to 
none in the world for dependability, accessi- 
bility, simplicity and economical maintenance. 
(Ite will supply a kit of Jive cylinder barrels, 
pistons tvith rings jilted, valve guides, rocker 
arm bushings, gaskets and spark plugs for 
$75.00 list.) 

. . . complete accessories contributing to added 
safety such as brakes, steel propeller, para- 
chute pack seats, air speed indicator and the 
best instruments money will buy. 

... a price as usual below anything else in 
the hcltl. 

Nineteen Thirty TTill Be a 
Mono-Aircraft Year 

Full information is yours for the asking. 

JRono-Aircraft Corporation 

MOLINE, ILLINOIS 
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A- Ani-enna Mast 
B- 9A Receivings Set 
C- Dynamotor and baliery 
D* Remote tuning Control 
E" Remote volume Control 
F- Meadp hones 


Compact .... 

Easily Installed . . . . 
Accessible .... 

Western Electric Radio Telephone Receiver 
designed for maximum convenience 



Western Electric’s radio telephone 
receiver may he installed in any 
part of the plane, with remote 
tuning and volume controls eon- 
veniently placed on the pilot’s 
inslrument panel. Ease of opera- 
tion is assured under all flying 
conditions. 

The receiving set (measuring 9?w'' 
xl2^"x6" and weighing but 17 
pounds) may be removed from the 
plane for inspection, transferred to 
another plane or used on the ground 
by simply loosening four wing nuts. 
All parts are readily accessible. 
Powersuppiy by dynamotor operat- 
ing from plane battery or wind 


With the airplane radio telephone 
receiver the pilot "flies the beacons" 
when darkness, fog or clouds ob- 
scure his view of the ground. He 
receives instructions and weather 
reports from airports along his route, 
enabling him to make decisions of 

information. 

And with Western Electric trans- 
mitting apparatus also installed in 
his ship be has communication facil- 
ities which enable him to make con- 
tact with dispatchers or other pilots 
in flight. For full details write to 
Western Electric Company, Depart- 
ment 244A. 195 Broadway, New 
York, N. Y. 




Western Electric , 

Aviation Communication Systems 1 
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COOK’S 

Finishing System 
used on the new 


3-PLACE ROBIN 



A THING of durability and beauty is this new 
3-placc model of the famous and popular Curtiss 
Robin. It was only natural that in the interest of 
durability and beauty the famous and popular Cook's 
Finishing System was used on this ship. 

Cook’s makes a very superior finish for every 'plane 
and airport need, including dope-proof primers and 
varnishes, as well as a complete line of pigmented 
and semi-pigmented dopes. 

Write for the complete Cook’s Finishing Plan 



( poK Paint &"\ /arnish (o mpany 

Aviation Division: No. 3426 North Broadtvay, St. 'Louis, Mo. 

FACTORIES AT KANSAS CITY, ST. LOUIS. FORT WORTH, HOUSTON. CINCINNATI AND DETROIT 
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Youre SUR.E 

and so is the pilot 

If you’ve checked her over with a 
G-E Tungor Battery Tester 

he generotor okay? Soltery ready for its full fob? Wiring 
oil good? How's the starter? 

I can be sure— with o G-£ Tungor Boltery Tester. You spot a 
ship's electrical troubles before anything happens. 

This all'Oround tester is quick ond easy to use in the hangar 
or outdoors. At every overhoul , . . top or general — before 
every flight, even— it odds onother degree of safety. 

And it's dependable — typically General Electric— so rugged 
that its fine occurocy is permanent, 

The G-E Tungor Battery Tester is from the same research 
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Mr. Cltarles Fox, a Vice-President of Tlie Black 
& Decker Mfg. Co., advises titat he has found 
Ponce de Lron’a “Fountain of Youtlt,” for 
which intrepid explorers have searched for hun- 
dreds of years. .Mr. Fox says that every one 
else has been looking for the famous fountain 
on the ground, whereas he has discovered it to 
be in the air. 


Mr. Fox left Baltimore in the Black & Decker 
“ship” in January, intending to make a brief 
“hop” to Richmond, Va. It was his first trip by 
plane and was in the nature of an experiment. 
The plane was scheduled to call at 36 airports 
in a thirty days swing through Virginia, North 
Carolina, South Carolina, Georgia, Florida, 
Louisiana, Arkansas, Alabama and Tennessee, 
for contact and investigation work in connection 


with the supplying of electric tools and equip- 
ment developed to meet the specialized require- 
ments of The Industry. 


Instead of a two-hour flight as planned, .Mr. Fox 
stayed with the “ship” for the entire trip. 

(In the course of the trip this “ship” won sev- 
eral prizes at the Miami Air Meet.) 



Tht Black & Decker .W/g. Co. lakes this opportunUy oj expressing appre- 
ciation of llte hearty reception accorded the plane everywhere U has called, 
and for the enthusiastic co-operation extended to its representatives. 


The BLACK & DECKER MEG. CO. 

TOWSON. MD. 

Slough, Bucks.. England Toronto. Ontario, Canada 
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See the exhibit of 

cmtyjji. Equipment^ 

at the International 

Aircraft Exposition 

in St. Louis - Feb. 15-23 

J UST as compressed air has long helped automotive 
industry, it is now helping the aviation industry to 
get greater production at less cost. 

A visit to the Curtis exhibit of compressed air equip- 
ment at the International tvill be of inestimable value 
to executives who want to learn more about 

How compressed air speeds up airplane 
production and servicing 
CURTIS TIMKEN EQUIPPED COMPRESSORS 
— providing air for spray painting, spraying dopeonthe 
wings, tire inflation, charging shock absorbers, spray 
cleaning engines, spraying of grease solvent or paint 
removers, air drying of parts dipped in cleaning solu- 
tions, blowing out dust, chips, etc. at benches and drill 
presses; power for operating air hoists, riveters, pneu- 
matic drills, sand blasts, pneumatic water systems, etc. 
CURTIS AIR HOISTS — Power hoists at little more 
than the cost of chain blocks. Used with a Curtis 
I-Beam Trolley or Crane, they can serve a wide floor 
area. Used for lilting engines out of fuselages, mount- 
ing engines, and other parts, and many other purposes 
where a combination of power, speed and accuracy is a 
factor of economy. Because there are no delicate mech- 
anisms, even unskilled laborers can operate Curtis Hoists 
without danger of throwing them out of commission. 
CURTIS AIR TANKS —Portable tanks for taking 
air out to a plane away from the usual source of supply. 
Stationary tanks for use with compressor unit in the 
shop, also separate tanks for mounting on service trucks. 

The CuTtie PDrunuclc MachiDcry Co. u/ss founded to 1854 end 
is, therefore. ID iu76ch year. Three-quencnoJecemuryofeucceeeful 

■od finenciel strecKihro permit rheexieneive development «id le- 
seeruhworkaeceeairytokecpourproductBinedvanceofcompetitlon. 

CURTIS 

Machinery Co. Stlouis 

1954 Kienlen Ave, St. Louis 5518 AF Hudson Terminal, N. Y. 

Catolof C.76 and for any sfweigc information you derire fn conriec- 
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ROBERTSON 

s^^u-^Atr 
HANGAR BUILDING 
experience 


WITH LOCAL 
ARCHITECTS . . 

WITH LOCAL 
CONTRACTORS. 

WITH PUBLIC 
OFFICIALS . . . 


WITH AIRPORT 
CONTRACTORS. . . 


BUILDING 


EXPERIENCE 



ROBERTSON 


I F YOU are an arcbileet and are called upon to 
design a hangar or hangars, the Robertsou 
Company -will be glad to consult with you on 
the technical phases of the job. 

If you are a contractor and wish to bid on local 
liungars, the Robertson engineers will give you 
facts on costs, labor, the experience record of 
various materials, et cetera. 

If you are a public oIRcial and have to consider 
the natural claims of local firms on the airport 
contracts, the Robertson Company will be 
glad to enter a working arrangement with 
these firms to handle the specialized prob* 
Icnis growing out of aviation's indivitiual 

If you are an airport contractor, the 
Robertson engineers will take over for you 
general divisions of the work, or handle such 
specialized problems as adequate daylighting 
and ventilation of the hangars. 

By calling in Robertson, you can command ~ 
the most complete collection of engineer- 
ing and construction experience in the whole 
field of hangar-building. Robertson engi- 
neers have had a part in the construction of 
hangars all over the world, since the days of 
the war, for all kinds of uses, and over the whole 
range from small plane hangars to the greatest 
building in aviation’s history . . . the Goodyear- 
Zeppelin airship factory and dock at Akron. 
Write direct to the Pittsburgh office. 

H. H. ROBERTSON COMPANY 

PITTSBURGH, PA. 
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Brownback C400 

TIGER 



DEPARTMENT OF COMMERCE APPROVED TYPE CERTIFICATE No. 33 


T he Light Morufacturing one 
Foundry Compony announce 
the Brownbock "TIGER". ..a nev 
olrcraft engine which deliver 
smooth, tireless vibratlonles 
power for a greater number o 
hours In the oir than hos hereto' 
The first cost is low — the mo 
unbelievebly small. Complete 
the accessibility of oil parts 
reduce inoctive hours ond repoi 
The Brownbock "TIGER" will brec 


Correct design 
and sturdy construction 
mean more flying hours 
at lower cost 


Writ. 


criptive 


It develops its 90 h. p. at on 
extremely low r. p. m., reducing 
vibration and engine-strain. This 
Isa particularly serviceoble engine 
for Irolning or Instruction planes. 
Weight is less than 3 Lbs. per h. p. 


js.gn of the "TIGER" e 
A "TIGER" engine has been installed in oui Demonstrotion 
Plane ar.d we will be glad to arrange a thorough demonstrotion 
of this revolutionary aircraft engine tn the air. See us ol the 
International AircrofI Show, St. Louis. Aeronauticol Division, 
LIGHT MANUFACTURING i FOUNDRY CO., Poftstown, Pa. 
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Where minutes mean miles 


and miles mean life or death! 



T he one place in the world you might think Time would 
be unimportant is at the South Pole. But that is not true. 
Byrd had to know the exact time to navigate properly. That’s 
why 60 Hamiltons were selected as the official watches of the 
Byrd Antarctic Expedition— and four of them charted the 
Expedition plane across the icy wastes of the Pole itself. 

Barring their winter trappings — special felt-lined extra cases 
— these Hamiltons are identically the same as the watches that 
time our country’s fastest trains . . . and snuggle in the 
pockets of our most successful business chiefs. 

Whether it is at the South Pole, the North Pole, with the 
country’s air-mail pilots, in yow pocket or on your wrist, every 
Hamilton is an accurate timepiece you would be proud to own. 

Let us send you "The Timekeeper,” an unusual little book- 
let, beautifully illustrated, showing a complete assortment of 
beautiful new Hamilton models. Address Hamilton Watch 
Company, American manufacturers of high-grade watches, 901 
Columbia Avenue, Lancaster, Pemia., U. S. A. 



y44i»e — The "MASTEaPlECS," Model C.The 
die] of sterling silver has raised DUcDereJs of 
solid gold sod solid gold hsnds. lo I8k white 
or greeo gold with 23 jewels. S2S0. 
Below-The "Fiovo Benwbtt." Id 14k 
yellow or white gold, with 19 jewels, SISU. 

sod wLes from W to t6SS. 
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Complete Fire Protection in 



below'zero weather! 


An absolute necessity for Hangars, Airports, 
and Airplane Factories 



BADGER’S Non-Freeze 


40 Gal. Fire Engine 


B adger's Non-Freeze Fire Engine 
banishes the fearful extra hazard of 
winter fires. It has passed every test of the 
Underwriters Laboratories and Factory 
Mutuals, and is recommended by them Ssr 

weather, or when the mercury is 40° below 
zero or lower. You don t have to empty it or 

ordinary extinguishers. Leave it in an 
unheated hangar or shed — even on the flying 
field, if you like. There's nothing to freeze or 
dog. In the coldest weather you can have 
almost instantly a big volume of liquid under 
high presfsure that will quickly put out any 
ordinary fire before it gets dangerous. 


Every hangar, airport, and airplane factory 
should have at least one Badger Non-Freeze 
Engine. It may avert disaster where ordinary 
lire fighting equipment is useless because of 
cold. 

Badger Non-Freeze Engines can be pushed to 
a fire and operated by one man, A single 
lever starts the stream. The yearly cost is 
practically nothing, as depreciation is negli- 
gible, and there are no parts to wear out. 
Recharging cost is nominal. 

Badger offers the only approved 40 gallon 

round fire protection that can not be dupli- 
cated elsewhere. Investigate today. 


Delay means Danger/ Send for details and 
prices of Non-Freeze Engine — NOW/ 


BADGER FIRE EXTINGUISHER CO, 

962 Park Square Building, Boston, Mass. 
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PRECISION BEARING 

for every 

LOAD. 

SPEEDvDUTY 




I N the entire range of antl>&iction bearing 
service, there is notacombinationafeondi* 
tions which cannot be met— economically, and 
with entire assurance of continued satisfaction 
— with some one, or several, of the PRECISION 
Bearings from the NORMA-HOPFMANN line. 

There need be no compromise, no half- 
solutions of the problem, NORMa.hoffmann 
engineers are never compelled to recommend 
a bearing thatis “good>enougb”. In the compre- 
hensive and diversified NORMA-HOFFMANN 
range oftypes and sizes, there is always a bear- 
ing that is the “right bearing" for the purpose. 

Think what thi^ means, where a single prob- 
lem may require several bearing applications 
differing in conditions and duty. 

PRECtStON, a standard which is rarely ap- 
proached but never excelled, outside the 
NORMA.HOFFMANN factories— standori/ bear- 
ings specially applied— one undivided respon- 
sibility 'covering every bearing application— 
where else can you get the all-comprehensive 
^ue which is here represented? 

Wtiu for Calalot, 904. flT enJ 921, 
gMoi eompltU tKihutrioe ox lit 
NORMA-HOFFMANN Bcariot Umt. 

’mwRmA-mtwmmw 

„„ rRECllIWM ElASm^l 

HVRna-HVFFnANN BEARINCS ^ORPK.- STAMEVRI? OTNN.U.S fl, 
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Everything You’ve Wanted In a Plane 



Private owners, commercial operators and flying schools 
will find in the Kari-Keen Coupe, every desirable feature they 
have been looking forward to for years. It is the most up-to- 
the-minute ship today, built on sound engineering principles, 
to meet the demands of modern flying and training problems. 

Excellent visibility lends immediate confidence to student 
flyers and attracts veteran pilots. Unbelievable stability and 
quick-responding control make old-timers smite with satisfac- 
tion. Ample cabin space gives two persons real comfort side 
by side. Grace, attractive finish and general appointments 
catch the eye of everyone as soon as the ship sails into view. 
See the Kari-Keen Coupe at the St, Louis Show — or let us 
tell you when there will be one at your airport. Distributor 
and dealer franchises are still available in some territories. 
Write for complete information. 

KARI-KEEN AIRCRAFT, INC. 

513 Plymouth Street Sioux City, Iowa 


With 1000 Found Load 



Wilh Full Loud 
(J400 Pound.) 






iiiiiiiiiiiiimiiiiiimiiimiiiiiiiiiim 
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an 


announcement by 

AMERICAN EAGLE 


The flying public looks to American Eagle For 
progress. American Eagle is regarded in the 
aeronoutical industry as an outstanding example 
in keeping a step ahead of the parade. 

American Eogle aircraft, npteworthy criteria of 
stobility, oirworthiness, flyobility ond rugged- 
ness, day after day, month ofter month and 
year after year, have set the pace. 

To keep this faith alwoys hos been American 
Eagle's ambition. It always has been the goal 
of E. E. Porterfield, Jr., American Eagle’s presi- 
dent. Each new American Eagle must be better 
than its predecessor; continually there must be 
new American Eagles — plones to fill every need 
of the flying oubllc. 


American Eagle pre- 
sents the most complete 
line of oircToft — more 
models and more Ap- 
proved Type Certifi- 
cates, then any other 
independent factory in 
America! Dealers here 
is a real ooportunity! 


For 1930 American Eagle again strides forward 
with “something new". Every whim of engineer, 
production manager, pilot ond salesmon has 
been built into the new American Eagles. 

Come to St. Louis February 15 to 23, inclusive 
and let us show you these new American 
Eogles. They’ll be the highlights of the 

INTERNATIONAL AIRCRAFT EXPOSITION 

AERO SUiLDING, ST. LOUIS, MO. 
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854 and 868 are recommended for general hangar ser- 
vice. Special spray painting outfits complete with all 
necessary accessories are also available. Brunner en- 
gineers will cooperate in working out your equipment 
problems. Catalog No. 25 lists the complete Brunner 
line including spray guns, engine cleaners, blow 
guns. etc. 

Brunner Equipment is sold by aeronautical and 
automotive jobbers. It is backed by the oldest ij 
and largest manufacturer of automotive air com- i 
pressors in the world. /;% 


PESTING VALVES 


INFLATION 


BRUNNER MFG. CO. 

UTICA, N. Y. 




BRUNNER EQUIPMENT 
KEEPS THEM IN CONDITION 


Compressed air plays an important part in the construc- 
tion and servicing of aircraft. It saves time and insures 
better results on such important jobs as engine cleaning, 
operating pneumatic drills and hammers, tire inflation, 
greasing, dusting, blowing carbon, testing valves, clean- 
ing ships, parts, etc. For the application of lacquer, 
special aircraft finishes and wing dope, it provides by 
far the most efficient method. 



■ V THE 

E very branch of aeronautics is provided for in 
the plans for the new Glenn L. Martin airport and 
plant now taking form at Middle River, on the outskirts of 
Baltimore- There will be laboratories for the engineer, shops 
for the artisan, a school for the student 
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A. 2Vew Landing Floodli^lit 


Low in 
Price 


Hi^K in 
Perfor man ce 


M/M9EIemcnl 180» Fr«nrl Lcn.-Weo.horproof Housi»s--fI 
|[16 180» Chromium Reflector — Truuioc Mourning— 3 K. W. 32 Volt l-arap.]f 

Designed Specifically for Series Installation 

at those “Hard to Light” Airports of Uneven 
Contours and Irregular shaped Landing Areas. 

■Airports wliere Runway Li^litin^ only is desired. 
Airports of the Smaller Size. 

Airports ivho desire^hat a portion of their Landing Area illnmSnated at 
first — the balance to be added later. 


Nothii 

K 


and surpass their 


Blest Type I^-D w 


r School — 


ced to farii 


ihc Smnllcsl Ai 
IS Bail Wcathi 
>d II-8-D S K. N 


— a — lit svithin the purchasing now. 

j 5' il'", r" •* equal In Quality to the other members o 
•dhghts the miemationally known M-8-D Air Mail Unii—H-8-E 1 
~it1rsceDl floodlights. 

DOPTT FAIL I'O SEE IT AT THE ST. LOUIS SHOW- BOOTH 83— BUILDING 
Write for full pariieuiare, price, etc., to 


FOR SAFETY’S SAKl 


-FI. ooni. inUT WITH n.R.T. 



an 
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CoMMAND-AIRE AnNOUNCES 
” for 1930 - 

3-PLACE OPEN SPORT 

POWERED BY 

LYCOMING 

210 H. P. MOTOR 

Feofures; wheel brakes, Hydraulic landing 
ger>r— outrigger type, Steel propeller, Tail 


wheel, Finest instruments. 


+ -I- + 

3-PLACE OPEN SPORT 

$6950 

POWERED WITH CURTISS CHALLENGER 
170 H. P. MOTOR 

For the Sea Plone 

SEA PLANE LAND PLANE 

(Edo Pontoons) (Hydraulic bonding Gear) 

A. T. C. 184-S A. T. C. 184 

feotures: ECLIPSE STARTER, Wheel brakes 
on land plane. Steel propeller. Complete In- 
struments finest type. 

$6000 

For the Land Plane 

-I- + + 


3-PLACE SPORT TRAINER 

WITH no H. P. WARNER MOTOR 
Approved Type CTF. No. 15! 

Features; Especially designed cockpit; equipped 
with finest instruments; Hydraulic landing gear 
or GOODYEAR AIR WHEEL EQUIPMENT. 

$4800 

All Prices List 
Fly Away Little Rock 


Prices, Performance and Equipment, Together wirtt Dealer Discounts 
are Calculated to Attract and Interest the Most Discriminating Dealer. 

SEE THESE PLANES AT THE SAINT LOUIS SHOW 

COMMAND-AIRE, Inc., Little Rock, Arkansas 

C OMMAp-AIB E- 
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^^^rilliant lights 
that pick the SPOT 



EXIDE AIR- 
CRAFT Battery 
it specially de- 

fi%g service 


Steady y relinbh^ lighting, assured by Exide Aircraft Batteries 



Exi 6 e 

AIRCRAFT 

BATTERIES 


T wo shafts of brilliant light 
knife the darkness. Ground 
crews rush forward to meet the 
incoming transport as she settles 
safely to earth. And once more 
Exide Aircraft Batteries prove a 
dependable power source for 
landing lights. 

Not only do these batteries 


assure utmost landing light ef- 
ficiency, but also supply steady, 
reliable current for radio power 

lights . . . starting and ignition. 
And airmen throughout the world 
know that millions of miles of 
gruelling air service stand wit- 
ness to the dependable, trouble- 


free performance of Exide Air- 
craft Batteries. That’s why they 
choose Exides as equipment for 
any type of plane in any type of 

Exide Aircraft Batteries are 
backed by the 42 years’ experi- 
ence of the world's largest bat- 
tery specialists. Light in weight 

they are designed so that the 
electrolyte will not sfitl. And 
every Exide is economical 
, . . absolutely dependable. 

Write NOW, for full in- 
formation. We will send you 
interesting data on the many 
types of Exide Aircraft Bat- 
teries and their varied appli- 
cations. No obligation. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 
THE WORLD’S LARGEST MANUFACTURERS OF STORAGE BATTERIES FOR EVERY PURPOSE 
Exide BuHeries of Canada, United, Toronto 
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and 


Light Weight 

Distinguish 
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GENERAL ELECTRIC EQUIPMENT 


T he magneto compass combines reli- 
ability and light weight to a degree never 
before anained in an aircraft instrument of 
this character. For example, in the generating 
unit there are no universal joints; a damped 
pendulum system maintains proper relation 
with the earth's magnetic field and provides 


exceptional stability. Furthermore, directional 
indications depend upon the position of pole 
pieces — not the position of the brushes. The 
weight of the generating unit complete with 
wind-driven impeller is 5.6 lb. The accessories 
add about 6 lb. 


THE CARD COMPASS admirably serves 
the need for an accurate instrument of 
moderate cost. A special vihracion- 
absorbing bracket permits base, ceiling, 
or panel mounting. Other features 
include: non-glare ligbang, ground-gloss 
lens; luminous dial and lubber line; and 
adjustable compensation. The weight 
complete is 1.9 Ib. 



© THE ENGINE-TEMPERATURE INDICATOR 
enables the pilot to read engine tempera- 
ture direct — regardless of the temperature 
of the oil supply or cooling liquid. It is 
accurate and reliable; it requires no battery; 

The weight complete is 1.2 lb. 


THE OIL IMMERSION HEATER 
should be a part of the equip- 
ment of every hangar. It is 
suitable for connection to any 
standard electric-lighting circuit. 
Placed in the oil tank of an 
engine, it heats the oil properly 
and facilitates a safe, quick start. 



R’ 


ECENT General Electric developments 
also include built-in, wing-type landing 


lights and radio-shielding ignition harnesses. 
For complete information, address the General 


Electric Company, Scheneaady, N. Y. — man- 
ufacturer of lighting equipment, instruments 
for navigation and flight, engine accessories, 
and sundry devices for the aeronautic industry. 


ELEC 


TRIG 




Bellanca Performance in the Frozen North 
Again Confirms Bellanca Efficiency 


Telegram received by Bellanca Aircraft of 
Canada, Ltd. — “Congratulate you on won- 
derful combination of Bellanca Pacemaker 
and Canadian Wright J-6 engine, both of 
which functioned perfectly and without 
complaint over whole mail run from Ft. 
McMurray to Aklavik and return despite 
very severe weather conditions. W. R. 
Wop May, Conunercial Airways, Ltd.” 

This airline through the Arctic wilderness 
has opened a new swift contact with isolated 
settlements — a step of progress highly signifi- 
cant to Canadian commerce. Passengers, 
mail and express are flown regularly over the 


i,8oo-mile route with speed and safety, . . 
bridging great tracts of almost impassable, 
heavily-wooded and mountainous country. 
The Commercial Airways run is one of the 
most arduous in the world. 

Needless to add, the fleet of Bellanca Pace- 
makers was selected by these veteran oper- 
ators after the most careful analysis of 
efficiency and operating economy, followed 
by tests of several competitive types of air- 
craft. Such facts as these speak for them- 
selves! 

Complete specijicacio^ts and performance data 
of the Bellanca Pacemaker on request. 






BELLANCA 
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STANDARDIZED HANGARS 



Truscon Steel Hangar Doors open the full 
width to permit the easy handling of air- 
planes. They operate easily and are sturdily 
built to give enduring service. They are 
furnished in all sizes and may have large 
glass areas for daylighting. Two types — 
Straight or Curved Track — are available 
to meet any hangar requirements. 


Write for s 


s and literature. 


TRUSCON STEEL COMPANY 





STEEL HANGAR DOORS 







^^FTER dark, the pilot first locates the airport by means of its rotating beacon. His 
next and more exact indication is provided by boundary lights spaced at 
intervals of not more than 300 feet around the field. Most of these lights are white. 
Green lights indicate favorable angles of approach; red, the proximity of an 
obstruction such as a pole line or building. An accurate pattern of the field is 
thus before him. G-E boundary lights are now in service at more than 60 per 
cent of the lighted airports in the United States. For complete informatioit, 



LIGHT WILL PUT YOUR AIRPORT ON THE NIGHT MAP OF AMERICA 





To Airport Operators and Airplane Manufac- 
turers who are “up” on compressors. “Quincy” 
stands for “Quality” — a high standard of quality 
that begins at the very foundation — the design. 

Quincy design is of such a character that Quincy 
operation is noticeably quiet — so quiet that you 
realize at once that here is perfection. 

And that realization is confirmed and re-con- 
firmed throughout the whole long life of the 
compressor; for high efficiency and low mainte- 
nance cost extend far beyond your fondest 
expectations. That is why the Quincy warrant 
of absolute satisfaction is unlimited. 

For paint and dope spraying, operating pneu- 
matic tools and lifts, for spray cleaning engines, 
blowing out gas and oil lines, inflating tires — get 
a Quincy for real economy. 


Write for complete information, 
coupon at right. 


• send the 



208 Maine St., 


Quincy, IlK 
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It’s Pontiac . . . 



L 1 IGHT after night, the municipal airport 
at Pontiac stands out on the map— a splash 
of light against the darkness. It’s no task 
for the night'dier to locate this well-lighted 
airport. Graybar Airport Lighting has made 
this held as easy to find ... as easy to identify 
... as easy and safe to land upon by night 
as by day. 

You’ll find many another Graybar lighted 
airport from coast to coast. Such wide ex- 


perience has made Graybar especially quali- 
fied to answer airport lighting questions. 
How for instance, must one meet the require- 
ments of the Department of Commerce? What 
is the best type of beacon? What about 
candle-power? 

For the solution of these and many other 
lighting problems, Graybar’s Airport Lighting 
Department stands always ready to offer the 
benefits of its experience to those interested. 


GraybaR 

AIRPORT LIGHTING 


0 SLASTEHN STANOAan T 
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An amphibian or ftyins boat of unusual design and performance. For further 
information and specifications of the Viking read the page opposite, 





A three place plane combining safety and performance— but read the details 
about the Kittyhawk on the page to the left. 
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The Viking Amphibian and Flying Boat is the American interpretation of the 
Schreck F. B. A. . . . a plane that has a record of 6,000,000 miles without a 
structural accident ... it is standard equipment in the French Navy — where it 
receives strenuous use in training pilots and with the fleet at sea. 

Built in America by American capital, by American workmen and powered with an 
American engine ... the Viking is unusual in design . . . the pusher type propeller forces 
the airstream directly onto the rudder and elevators giving more positive action on the 
controls ... the Viking has a stability, maneuverability and performance which no Flying 
boat in the same price range can equal. 

Specifications of the Viking Amphibian and Flying Boat: 


High Spee 


eo M. P. H. 


10 the Vtking Hying Boat Compa 


Engine-Wrlghi J.P, R7CO 2S5 H 


VIKING FLYING BOAT 



Experienced pilots have tried to spin the Kittyhawk . . . most have failed . . . 
others have succeeded, but even they have been unable to hold it there lor more 
than three or lour turns . . . lew planes can duplicate that performance. 

With a landing speed of 38 miles per hour ... a wheel tread of 7 ft. 8 In. . . . the 
Kittyhawk is particularly adept at getting in and out of small, rough fields. 

Its high factor of safety ... its performance . . . and low maintenance cost make the 
Kittyhawk an unusual plane for training and commercial use . . . and a plar<e that even 
the most critical and experienced pilots will be glad to Ry. 


Specifications of the Kittyhawk Model B-4: 

Engine — Kinner K*5 . 100 h. p. Weight empty 

Approved Type Certificate No, 166 Useful lo 


Length overall 
Height overall 
Span both wings 

Wi^ aret 


High speed . 
8 ft. 8 in. Cruising speec 


Causeway Island, Mian 


KITTYHAWK 
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Pulleys 


h ORMICA has developed a line of ball 
bearing aileron pulleys with Fafnir ball 
bearings which relieve friction, keep in 
line without wabbling and operate without 
lubrication difficulties at extreme ranges of 
temperature. 

These bearings will retain lubricant at a 
temperature of 120 degrees fahrenheit and 
the same lubricant will operate efficiently 
at a temperature of minus 20. 

The body of the pulley is the canvas base 
Bakelite type. Another line of pulleys with 
bronze bushings is also offered by Formica. 


Ask for quot&tions 


THE FORMICA INSULATION CO. 
4653 Spring Grove Ave. Cincinnati, Ohio 


AVIATION 
r<hniorj' 15. 1930 


93 



MOTO METER 

GAUGE & EQUIPMENT CORPORATION 

T he name MOTO METER is a guarantee of the excellence of any 
instrument or gouge on which it is placed. The three great plonts 
of this compony, now one of the world's lorgest manufacturers of 
devoted to the manufacture of 


ICE 

WARNING 
INDICATORS 

The Moto Meter lee Warning Indicator 
informs the pilot of the atmospheric con- 
ditions through which he is flying and 
enables him to avoid temperatures under 
which ice might form. 

Two atmospheric conditions control ice 
formation — high humidity and low tem- 
perature. High humidity is easily seen as 
rain, fog, mist, etc. The Moto Meter 
Ice Warning Indicator keeps the pilot con- 
stantly informed of air temperatures. 

This instrument is now being used by 
many of the leading Transport companies. 
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^ Be sure 
you're right- 
then go ahead 


A SOUTHERN city asked our opinion on 
a rather elaborate airport project 
under contemplation. Much to their aston- 
ishment, we recommended, after careful 
study, a drastic curtailment of their present 
program. Our survey had shown that the 
proposed initial expenditure could be 
materially reduced, and at the same time 
ampleprovision made for future expansion. 
If your city is planning an airport, let 
A. D.C. specialists make an expert survey of 
local conditions and a preliminary layout 
of your requirements. Our recommenda- 
tions will be unbiased and founded upon 
wide experience. 

Every airport project is a special problem 
in itself. A. D.C. engineers, executives and 
pilots coordinate tbeirknowledgc to pro- 
duce just the right job required in each 
particular case. 


AIRPORT 


Development and 
Construction Co. 
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STROMBERG 

CARBURETORS 

are used as standard equipment 

... by , 



niih aviation 


Years ago when aviation was in 
the experimental stage Stromberg 
was experimenting, too, with an 
aircraft carburetor. One that 
would be dependable, light. That 
would supply the proper fuel mix- 
ture to the engine at all speeds, in 
all positions— efficiently and cco- 

Such a carburetor was developed. 
The difficulties of propeller blast 
and upside down flying were over- 
come. A dependable, durable, eco- 

STROMBERG MOTOR 


nomlcal carburetor was designed 
and built. 

The aviation world quickly recog- 
nized the remarkably fine per- 
formance of Stromberg carbure- 
tors. With the result that over 
90^ of American aircraft flying 
today are Stromberg equipped. 
And — as aviation grows, and new 
planc» and new engines are de- 
veloped, inevitably builders turn 
to Stromberg for the solution of 
their carbureting problems. 

DEVICES COMPANY 


58-68 E. TVenty-fifth Street, Chicago, 111. 

Factory Branches 

NewYork,N.Y. Detroit, Mich. Minneapolis, Minn. 

Kansas City, Mo. London, England 



Curtiss-Wright Flying Service 
AT Boston 



has always used 
Socony 

T he Curtiss-Wright Flying Service at 
Boston has flown its planes from East 
Boston Airport with Socony Aviation 
products since its entrj' into the New 
England field. 

Operating 37 planes now, and increas- 
ing the number continually, this famous 
flying service has found Socony Aviation 
products highly satisfactory for its school 
of instruction and also for its air taxi 
service and scheduled passengeroperations 
to Cape Cod and Nantucket. 

Socony Aviation products are sold at 
nearly every large airport in New York 
and New England. A\dation pilots every- 
where endorse these companion products. 

SOCONY 

Aviation Gasoline 
.Aircraft Oils 


STANDARD OIL COMPANY OF NEW YORK 
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Airport Lighting... 



designed by Pyle-National 
engineers earns the approval 
of pilots and managers alike 





T heir years of specialized experience in 
the design and application of large area 
lighting equipment assures economical 
installation and operation as well as com- 
pletely satisfactory performance. 

The complete line of Pyle-National lighting 
equipment including the new beacons, field 
floodlights and semi-submerged runway 
markers will be shown at St. Louis, Feb- 
ruary 15-23. 

See this display and get full information on 
Pyle-National methods of lighting layout 
from IVle-National engineers. 



The Pyle-National Company 

1334-1358 N. Kostner Avenue Chicago, IlL, U. S. A. 
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Throw away your. oil stoves and other 
motor heaters — Quit fighting frozen oil 
and cold motors — House your ships and 
personnel in warm, comfortable hangars. 

IDECO Insulated Steel Hangars offer 
the same protection against cold as 1.3-in. 
brick or 20-in. concrete wall construction, 
yet cost considerably less and retain all of 
the economies and advantages of steel 
construction. 


STOP FIGHTING COLD WEATHER 


An analysis of the heating efficiency made 
in a comparison between an insulated and 
uninsulated hangar (60x120x12), located 
in Michigan, during the winter period 
revealed a fuel saving in the insulated 
hangar of 108 tons of coal. 108 tons at 
$5.00 per ton is $540.00. 



The insulation feature of 
IDECO Hangars is a distinc- 
tive asset — this is combined 
with permanence, sectional 


construction, full fire and rust protection, 
attractive appearance, full width, easy 
operating inside nesting doors and clear 
open spans from 40 to 120 ft. 

IDECO Hangars offer you the advan- 
tages of immediate occupancy, decreased 
maintenance and insurance costs, complete 
protection agair^st heat or cold and the 
release of working capital for other uses. 

Write for further information. 


The International Derrick & Equipment Company 

Columbus, Ohio Houston. Texas Los Angeles, Cal. 

New York Wichita Oklahoma City Tulsa Ft. Worth Beaumoiu 

San Antonio Shreveport Denver Maracaibo 

Export Ot^c.—74 Trinity Plore. Ntw York 


IDECO STEEL H A N G A RS, A I R PORT a: A I R W A Y EQUIPMENT 
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WRIGHT FLIES 
DARTMOUTH PROFS! 
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1~TQR one whole day Wright’s big tri-motor 
soared over Dartmouth's campus. Every one 
of its 2500 smdenis, every professor, every college 
official — and the entire town of Hanover, took 
keen interest in the flights. For Wright made the 
trips to demonstrate the practical ease, comfort, 


speed, and economy of Aviation. Almost a hun- 
dred people went up. But the ones most vitally 
interested were the Dean and others connected 
with the Business School. For here they learned 
at first hand why and how Flying’s part in busi- 
ness is growing by leaps and bouodsl 


WRIGHT 


AERONAUTICAL CORPORATION 
PATERSON, NEW JERSEY 


FOR 
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YOUR APPROVAL 

at the St. Louis Show 



THE S.S.P. 

BABY ACE 


“A BABY IN SIZE ... AN ACE IN PERFORMANCE” 

A single place cabin ship of proven performance 

DESIGNED BY O. G. CORBBN 


SEE ITS j 

NEW DEALER’S PLAN! Dealer 
territory still available will be allotted 
at the exposition. If you are unable 
to attend, write, or wire direct for com- 
plete details. 


GRACEFUL APPEARANCE 
STURDY CONSTRUCTION 
at the exhibit 

REMARKABLE STABILITY 
UNBELIEVABLE PERFORMANCE 
at the field 

And the Price is 

Equally Amazing 

Flyaway $1895£S 


ACE AIRCRAFT MANUFACTURING CORPORATION 

1026 South Santa Fe, WICHITA, KANSAS 



Precision Products 
Need this Protection 

Whether the product is a swiftly 
moving plane, a modem automo- 
bile, a trim speed boat or precision 
machinery parts, Udylite is speci- 
fied as the true protection against 
rust and corrosion. Submerged in 
fresh or salt water; subjected to 
factory steam, cloud moisture or the 
many other destructive factors, the 
Udylite Process provides permanent 
protection, lasting beauty and long, 
useful life to precision products. 

THE UDYLITE PROCESS COMPANY 

3220 Bellevue Avenue 

Eastern Oftica 0ETRO1T, MICH. Western Seles Offux: 


30Eass4}iulSl. 







Febniary JJ, 19S0 

DROP FORGINGS FOR RELIABILITY 

T o 

On Chambersburg Hammers 

Ever/ airplane part that must stand up under the constant grind of repeated 
service is a vital part. Vital parts such as these illustrated above naturally ore 
drop forgings, and just as naturally were forged on Chambersburg Hammers. 



Chambersburg Hammers have been used 
in the producKon of forged parts for 
many of the most important names in the 
automotive industry since Its very begin 
ning . . . And in aviation, the -youngest 
bronch of thot industry, Chambersbus^^ 
hammers ore again associated with the 
most important names. 

CHAMBERSBURG ENGINEERINf 
COMPANY 

CHAMBERSBURG RENNA 


:rii^ 


CHAMBERSBURG-NATiONAL 


CHAMBERSBURG 


HAM M E R S 
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pioneers pgss 
another milestone of 
dependable service 


The passing of 1929 marked the close of an- 
other year of dependable service by the air 
mail . . . that pioneer of commercial aviation. 
Likewise, 1929 marked the completion of a 
year of dependable service by two other pio- 
neers in the aviation industry . . . Stanolind 
Aviation Gasoline, Stanolind Aero Oil. Early 
in the history of commercial aviation these 
two products began to contribute their share 
to the success of flying. No more convincing 
proof of the dependability with which they 
perform can be found than in the record they 
have made . . . many thousands of flying hours 
with never an engine failure traceable to any 
fault in either of these products. 

Today Stanolind Aviation Gasoline and 
Aero Oils are better than ever. Constant re- 
search work keeps them up to date to meet 
the ever changing requirements for aviation 
fuel and lubrication. 

Stanolind Aviation Gasoline and Aero Oils 
are well known at midwestern airports and 
preferred by the majority of pilots. These men 
know that they can rely on Stanolind Aero 
Products. 

See Our Exhibit at the St, Louist^Aircraft Show 


STANDARD OIL COMPANY 


910 S. MlCHfGAN AVE.. CHtCAGO, ILL. 




STANOLIND AVIATION PRODUCTS 
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THE COMET 

"direct action valve gear" 



Why? 



at ease in the air 
COMET ENGINE CORPORATION 


MADISON, WISCONSIN, 


U. S. A. 


AVIATION 
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PROTECTING THE NATIONAL AIRPORTS 



ANCHOR. FENCES 


MADE BY THE MAKERS OF AMERICA'S FIRST CHAIN LINK FENCE 




Yo, 


iOUR Airport can l» self- 
supporting if admission is charged and collected. But 
coilections cannot l>e guaranteed unless your Airport is 
enclosed. With an Anchor Fence enclosure, all entrances 
and exits are controlled and nobody can gain admission 
without paying. 

An Anchor Fence enclosure will pay for itself out of 
gate receipts. And, the exceptional durability of Anchor 
Fence Construction will give many years of maintenance- 
free service. 

a plan 


MAKE YOUR AIRPORT PAY 


This Si 


iHlf ^PLINED VRANKfHAPT 
COfTf MORE TO BUILD * * . 



BUT IT MAKES A BETTER 
ENGINE ♦ ♦ ♦ 

P ULL down a Pratt 
& Whitney engine 

and you find workmanship worthy of a Swiss watch. The two piece splined 
crankshaft is on outstanding example of this. The two sections ore bolted 
directly through the crank pin, making for rugged strength and stiffness, 
contributing materially to the all-round dependability which is synonymous 
with the words ''Wasp" and "Hornet." 


Visit the Prott & Whitney 
exhibit, spoces 93, 94, 9S, 
96, 65, 66, 67 and 68, 

tionol Aircraft Exposition, 
St. Louis, Mo., and see the 

300 H P. Wosp Junior, 
Wosp and Hornet engines 
geored ond direct drive. 


PRATT ^WHITNEY AmCI^APT CO -01^ 

HARTFORD > • • CONNECTICUT 

Hiriiion of (/nitrd Aircraft OTtamporl Corporation 

Wasp 6 Hornet 




^mes~^ 


Manufactured in Canada by Canadian FVatt & Whitney Aircraft Co., L-td., 
Longueuil, Quebec,- in Continental Europe by Bavarian Motor Works, Muoiofei 



no 
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Speed 

Stahili 


I T'S the rare combination of 
a 


economy 


pviss 

1 . all three of these qualities i 
: airplane that makes the Davis D-1 
Monoplane so out of the ordinary. 

Here's a cruising speed of 85 miles per 
hour — with a gasoline consumption of only 
gallons per hour. Top speed of 101! 

Here's the stability of larger and heavier 
■ planes, achieved in the D-1 by the unique -) 
wing design characteristic of all Davis 
Monoplanes. And with it, you'll find an 
eager response to controls rivalling a pur- 
suit plane. 

Here's the exceptional sturdiness and 


PERFORMANCE (Actuo/) 
Typb D1— L« Btoso « Dl-K— Kiki 

Service Ceiling lO.COO Ixt 14,00 

High Speed 101 M. P. H, 125 M. I 

Lending Speed 38 M. P. H. 40 M. I 

Cruising Speed 85M.P.H. 105 M. ] 

Fuel Consutoprion 

atCrqisicgReage41/2gal-perhr. Sg»i.p 
Price C^plece, Fly.enaf $3285 I 




ability to stand punishment made possible 
by rugged all-metal construction all the 
way from landing gear to wing ribs. Wing 
spars, of course, are laminated spruce. 

Here, in short, is a thoroughly modern 
two-place plane which meets equally well 
the demands of the private owner and the 
flying school. Read the performance data 
— write for complete information on Davis 
construction — fly in it — and draw your 
own conclusions. 


Manufactured under Departmeni of Con 
Approved Type Certificate 


AVIS MONOPLANE 


•SelJ under lie, 
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^100,000 Safety Prize Winner 



GmJAoUedy 

with the aid of FAFNIRS 


S AFETY to a degree that makes a plane practically 
“foolproof” was the basis of the Guggenheim award 
to the Curtiss Tanager. Slotted wings and the so-called 
“floating” aileron were outstanding features, but every 
detail was designed to contribute its share towards 
safety. 

The advanced Control system which triumphed in this 
competition presupposed the use of ball bearings. 
Control pulleys, for instance, were mounted on Fafnirs 
to give that sensitive reliability essen- 
tial in the more difficult tests. 

Curtiss, appreciating the value of the 
Ball Bearing design, uses Fafnirs in 
other applications in other ships, 
other models. Fafnir Ball Bearings 
are made for every aircraft applica- 
tion. Send for special data sheets. 

THE FAFNIR BEARING COMPANY, NEW BRITAIN. CONN. 



FAFNIR 

BALL BEARINGS 


THE MOST 


COMPLETE LINE OF BALL BEARINGS IN AMERICA 
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Specializing 


S PECIALIZING in the manufacture of tanks and cowl- 
ings and motor parts and the volume of our business 
permits a greater degree of accuracy and finer workman- 
ship, at a price per unit below the production costs on like 
products manufactured by individual aircraft producers. 



Here you will find a modern plant well equipped to serve 
you with an engineering staff composed of specialists work- 
ing on airplane parts strictly and whose reputation for 
doing good work places them among the leading authori- 
ties in their particular phase of aircraft design and 
manufacture. 


There is no satb- 
factory subsdtuce 
for experience and 
equipment in de- 
signing and manu- 
facmring tanks 
and cowlings. 
Like “flying 
hours” you either 
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If you believe that the design and manufacture of tanks 
and cowlings and smaller parts is just as vital to efficiency 
and structural strength as the principal components which 
lend themselves to ready inspection, you will find our com- 
pany your logical source of supply. 

We inyile you to visit our plant while attending the St. Louis Air 
Show, or advise us of your requirements and we will be pleased 

STUART AERO PRODUCTS, INC. 

Thirteenth and Rutger ST. LOUIS, MO. 


in Parts ♦ . ♦ 


